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EP, 15153 

TITAOI 

5 napaXXavE'c Xu-tdoTj$ 

Uzbxq TTJC, EyEvpErrrjc. 

H jrooovoa EtpEUQEorj avacpe'oETai at v6ec rtaoaXXavE'c ev$$uov Xuidarjg \iz PeXuuhievec ioiottjtec, oe DNA xa- 
1 0 tuox'eue'c nov xo>oixo;ioiovv ttjv E'/Mppacrrj xwv OTjeEvrarv jtapaXXavcov, at xa xvtto.du Isviori; ixavd va Extpod- 
£ovv tic JtotxiXiEC and tic DNA Htttaoxevec. dneoc e:iCoy|c xai oe ma ue'Gooo jmDayojyrjc tuxv na^aMayuiv jieou) 
ttjc xaXXt€oY£iac torv DTjOeVccov |eviotwv xvrxd^wv. 

lorooixd ttjc ecpevoeotk: 

15 H iXEvor] xai n ov&ttu^tj xorv xexvvxtav o^aovvovaouivov DNA e£x* Pa6ui emooaorj oro ;tE&iOTTjcxmi£fac tujv 

jiocorEtvorv. eEioosuav dn avTft*c oi texvixe'c Oa xaraoTTjoauv 6ward to axEoiaoud nEimofoxv xai jtd<x*teiv<jjv, dntrtc 
ta Evtvua, ountpojva |i£ ei&txd XQmfoia, £xiT0&-tovTac €tov ttjv TiaoaYOJVTj evwoeuiv he EniOvurjTEC ididTTjTEc. 

Adyw tt)C oiaOEOTjidrrjTac tEtouov TEyvixdjv, e^ei xaracrtEi oirvaxrj tj xaraoxEv^ Evtvucov jie EmOuurjTEc aXXrj- 
XovxiEg auivogE'urv, xai noX>ic E'oewEg exow atptEOtuOEi a 7 avxd to ovtixehievo. 

20 H JtowTOTftYTjc oouif ooiojievwv Xuraaurv e\€i xaBooiOTEt xai nEOiyoaqjEC onj flipXtovorKpia (Boel et al., L/>k£y 

23, 701-706 (1988), de Caro et a!., Biochim. Biophys. Acta 671. 129-138 (1981), Winkler et aL Nature 343. 771-774 
(1990)). riEoaiTEou), exei £|axoiPo>GEiTj ToiTOTayrjc bo\vf\ Evdc koXv utxodtEopv aoiOuou Xtrtaow (Winkler et al. 
Nature 343, 771-774 (1990), Brady et al., Nature 343, 767-770 (1990) J. D. Schrag ctah. Nature 35 h 199K pp. 761- 
764). Ajio avrE'c uc EgEwEC (pcuvETai on ot Xwdoec exow xotvd ovyxExoiuEva 6ouixd xaoaxtrioiaTixd. uXXd cuxd 

25 ttjv aXkt) jx\evq&, wtdoxow Eai'arjc fkunxE'c 6ojuxe*c ;taoaXXay£'c heto^v tojv XtrtaoaW. 

StWoUni TTIC EOEVQEOriC 

riEOCUT E*DU) E'OEWEC E^OUV 6e£|eI dtl OI PeXtUOUEVEC iStdnjTEC TCflV XutOOOTV UTOD0VV VO JtOOXUtyOW JlE jua fj 3TE- 

oioodrEOEc ei&ixec junaXXayf'c cttt|v aXXTjXovxta tod DNA xov Excpod&i \iia eioixt^ Xuidarj Y lct *V ojw5xtt|OT| .to- 

30 oaXXaytov XwdoTjc rtav e jitpav^ow xetoie? PeXtiuhievec iStdnrrEC. 

Suvejtwc, cord jiiav djzotyr], r\ aaoovoa ecpevqeot] avaq)€o£Tai oe |ita nuoaXXayn >andoT|c ttjc YOVLxrj; Xuiootjc 
nov nEoiEx^i xaraXurixii 6Cxrrv 0<jvi|>Cvt|c XQ\6ba -T8QtXajipdvovoa \un EvEoyij ocgCvri xei^ievti oe evci xot' e|o- 
Xfy v6od(poPo t ejii^xt] OuXaxa ovv6eot|5 tov vooiov irjg XutdoTjC, dtou to TiXExreocnanxd qpo(nio tj/xai tj u6yo- 
(popCa ttjc Xunotxrjc twvrjc EJiaqn^c ttjc yovuttjg Xwdorjc aXXd^Ei jie ttjv E^dXEitlnj tj ttjv avnxardoraoTj Evd? rj tib- 

35 QioodtEoajv aovTjTixd cpogruyuivov xaraXouwov ajuvo^E'wv [it ou6eteoo tj 0ETtxd <poono>iEvo xatdXouto (-a) ajii- 
vo§E*wv. rj/xai jie ttjv avTixardoTaoTj Evdc i\ .te ^toodcEpojrv ov6et^oojv xaraXouwirv a^ivo^€wv ue Ofxixd (poono^iE- 
vo xaTdXouio (-a) anivo^E'urv, rj/xai ^E E|dXEu|rrj tj avuxardoTaorj Evdc rj he otoodrE qutv \)6ed<piXtiyv xataXoijicov 
auivo^E'arv jie v6od<pof*o xard>.ouio (-a) ajuvo§E(ryv. 11 doc xctoiv EincoXtac, avrrj tj naoaXXavri Xutdarjc OQiterai 
OTa axo^ovOa toe naQaXXayrj Xutdorjc I. 

40 Zto napdv xe^evo, o dooc *6txrjv 0pan|?Cvr|c;» wiootjXiuvei dri tj yovixtj Xcidcrj ojioteXeCtcu curd urn xaxaXurixTj 

TOid6a oto EVEeyd x^vtoo tiov avTtorotXEC oe aurd ttj; Boxnliivrjc, ^.x. xa a^ivo|E'a Ser, His xai ^va and to Asp. 
Glu, Asn rj Gin. MEQixic Xurdoxc ^ooovv ejootjc va ^EQiXcmPdvouv \aa E--uqpav£taxTj oojitj $q&/ov tj onoCa xaXu- 
?ctei ttjv EVEgr^ oEpivrj dtav tj Xutdorj Etvai oe avrvEpyTj jioo^frj (Eva jicxodoEryiia jiiac tetoioc Xl-tootjc JtEyiYodipE- 
tcu urtd Brady et aL, Nature 343, 1990, pp. 767-770). 'Otav tj Xuidorj EVE^onotEixai, tj ooui Mxou jiErarojutErcu 

45 toote va exOeoei Ta xardXouia tov eve o you xevtqov, orjuiov^e&vxag ^ia E--a<pdvEia jie ov|tjuevt| E.n<pavf iccxtj 
v6(>o<pojtta tj onoCa aXXrjXe--tiood jie to Xuti6ixd D.Tdanxuna ottjv tj xard ttj 6idQXEia ttjc vdodXvoTjc. Ha aurd to 
axojid, auTf] tj EawpdvEia oQiterai uk tj aXi.ii6ixTj ^covrj Enatprjc*, nov tt^oouIetcu va .-tEQLXdPn Ta xaxdXouia ajii- 
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vugeiuv ,tou p^wxavrui kvtu; r\ o&\\uni&jwv iii&v; xry; cnupovcux^ Auxti xa xaittXoi.iu n*oi>ouv vu ovu^lu'xouv 
onrv aXXrtXc;uoi>aon *nc XutdoT); \it to xnr6att>a)|ia cmjv yj xmd tt] oid<>xEia rrjc vdDdXvanc dnov tj Xurdorj voeoXu- 
ei xtHyXuxeo&ia cm6 ttj Ximotxit <pdo^ drav EVEoyorovmai and it|v ena<pyf \it ttjv Xutt6ix^ EJiupdvsia. Kara xr\ 
6idyx€ia tt]5 voodXvons twv tdiyXuxeoiouijv, OY^taTitovrai as oidtpo^ec jtooott]t£5 Xwaod o|ca xai jiovo- xai 61- 
yXvxEotoia. 'Eva^ Xdyos yux xrp aXktrrfxov T|XExiooarcmx<ri5 (pooriov tj/xai xr)C vdoocpoPta; ttjc Xcwotxrfe ^aWr^ 
Ejtaqnfe n€oto ^toXXo|t]c tt^ Xurdor)c ot camj ttj £om) eCvai dn ta Xuta^d o|€a not? ovrjiiaT^ovrai xaxd ttj 6td> 
XEia xti$ voodXuoTjs n*ooovv va naoaiiEivow cm| Auaftunf oxn^x^ovra; erov ^iia oQvrruxd *po(>non^ 
cnwpdvEia. THav ^ Xutdor] xon^^oiEi'tai yta axonov^ ;iXvot|S, ta agvriuxd (potmcusva tL-toeowavTtxd n-to- 
oovv va oxwcmaauv aovrjnxd <pogtfa ndvcD onj Ximoixrj E.-tupdve ta. 'Exox, \iz ttjv na^aaxevi^ xwv .-raoaXXayc&v Xt- 
;rdarjs xov emu XiydxEoo agvrruxd <poouo>iEves fytax mQioo&nQQ vbQ6tpo$z<; t ei'vai award va Xn<p0ovv Xuraoec 
$i£ oiacpooe-axe^ c£i6Etxevoet$ tf/xai peXruotiEveg toLdrrjrcs. 

H naoouoa Etpevocon avacp€o€Tai eniaf\$ ae jua xaxanxEinf DNA :ieotXajiPdvoi>oa \ua aXXxjXovxta DNA aou 
xitfotxanou- £ \ua JtaoaXXaytf Xtrtdcr^c: dnioc avaxpe'QOnxE naotL*rdva>, at evav avaouvovaoyievo cpogfa Excppaari; 
*ov (pcoEi tj on^cCoa xaxaoxcvrj DNA, as eva kvttodo neraiioogwixevo jte ttj xaxaaxeur) DNA t] tov <poo£*a «*x- 
15 <peaons, 6mo^ tn(or\$ oe am \i£Bo6o naoayojyffc ^tac naoaXXayTfc Xwdorfc ttj; E<pevo£ons h^ow xaXXufoyeiac tj 
avaro^ tov oT]e€vnx; xtmdpou tstd owOifxe; jtov o6T|yot5v ott|v JxaQOYwyrf ttj; naoaXXaytj? Xb-tdorg, \urc& xtjv 
OTtoia 7| icaQaXXayrj hji&or)$ avaxrdTai <m6 ttjv xaXXicVfcta. 

H e<pei5deoy) avaip^QExat negaixiQ^ ae iva arcoogwiavuxd ^odoOcto ntQitxov \iia naoaX>^yri Xutdarje rr\z 
E<pEveEon$. xaT* eniXoyyjv jie rr\ \iOQ<pr\ ^iag pi\ xovtwoovc xdxxou, ora0Eoo»otTm€vov vygov f| irDoararEunEvov 
20 ev^vjuw, dJtuKj «t(o7i5 oe *ua cutooqujioviixti ovMlEar|7tEotXajiPdvouoa tr|v mxoaXXayfj Xuidan; E<pevpeoT|g. 

Ac?TTOU€CTic Ttgoivoacprf vnc EqPETlOEOn t ; 

Zxr\v naQovoa rtEotyoatp^ xai oti^ a^ttaoEic, xenoi^oTtoiovvTaL ot axdXovGes tnjvrojioyoaijrfeg: 


25 
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Ztr\v at yiyyutpT] ttov n(^aXXaytuv Xutciaii; atiuqiiuvu \u zr\v EcpEU£Ein) r xi>n u H u >* 0 i £ "ui r\ (ixoXot'Orj ovoumoXo- 
yia Jtyoc cvxoXia avacpopag: 

Ae%ixd ajuvo^v (-e*a): He'ar) (-eic): imoxaxE cm\jievo a^vvo§u (-e*a) 

Suncpojvu nf atrr^ tt|v ovoumoXoytVt* yia naodoEiyua t| txvtixaxdcn(x(7T| xov yXovxnuivixou ol^og and yXuxlvt) 
5 anj Oeoh 195 ancixavttETat o)$ cgrfe: 

Glyl95GMG195E 
T) £^dX£tt{nr) tt]c yXuxivrjc; cmjv CSia Oe*o?i anEixavtexai tag: 

Glyl95*HG195* 

xai tj evOcar) evdc nodoOExov xmdXoutou auivos£'o$ dnwg Xuaivrj arreixovi^rcca 005: 
10 ' Gly 195 GlyLys rj G195GK 

'Oiou T) Ei&ixfj XutdoTi nEgtXan£dvEi uaa "E^dXEu^* ovyxp>uxd u« dXAcc Xwdo££ xai cxtEXmai uia e'vOeot| oe 
Uia Tcrota Oe'otj avtd unooEixvurcai qk E^ife: 

*36AspT)*36D 
yia rrjv eVBeoYj evd$ aanaprixou cmr| Q{ot) 36 
15 Oi noXXanXE'g HExaXXaye*s otaxwof^ovxai u* aw, n.x* ; 

Arg 170 Tyr + Gly 195 Glu fj R170Y + G195E 
TiuQiardvsi ^lETaXXayEg one GIoei^ 170 xat 195 u^oxaOicnwvTac ttjv tuqooCvt^ xai to yXouiaiuvucd o§\3 u,e u^r/i- 
vivtj xai yXvxivr|, avtfotoixa. 

Ivuxpcuva ue xrrv e<pt voeoti, t| napaXXay^ Xindaqc I Eivai xaxd nooxujT)on um napaXXayrj ott| v onoia e*vn tj jce- 
20 QioodxEQa xaxdXouta y Xouxaumxov o^£og acctagxixou o|eos xt); Xunontfjc ttovt|5 Enacp^c ttj$ Xutdar|C avxixaOC- 
oravxai and yXomauXvTj, ao7ta(>ayivT), aXavivT), Xevxi'vt], paXivn, oeo>vt|, O^covivn, hxrtvr\ yj a^yivivq. 

IlaQdXo nov r\ yovix^ Xuxdaq unooEt va e|ax0e( and u.ia noixiXCa jnrya/v dnwc Xtndot c OnXctoxtxoW, it./, nav- 
Yxoeotixe^, yaatp>xE*$, T)nanxe$ ^ XinonptirrEivixEc Xwocec, yevixw; ntxmndxai va civat jua utxeofliaxTf Xuida^. 
Q$ x£*xoia, rj yovixrf Xutdorj cmXtycxai and tvuouvxriTa, n.x- Xutdoe? Candida. ^ (ktxxrfeio, n,x- Xindoec 
25 Pseudomonas ^ nuxrixo, n.x- Xindocg Humicola ^ Rhizomucor . ISiaiTEpa npou^ai tj EJiiXoyrj tt); yovixfj Xvtdori; 
at6 o[id6a oo^ixiog otidXoyujv Xtaaawv. 

2e jita .TQcrrttiou^evTi evao^dxwo^ xt\$ itaQaXXay^g Xuxdar^c I tt^ EtpEvpcoy^ yovixfj XutdoT| emu \kia XutdoTj 
Rhizomucor miehcL Eifiwdxcya t) Xutdan nov ^EQtyodqpEiai arr|v EP 305 216. 2e aimi -n^v evao)ndTcoo?i, tva t{ jie - 
QioodxEQa xatdXoura aoviixixd <poonojiE*voiv a^ivo^^wv ^toyovv vaxctoxataataOouv \iz fact, rj nEQtaadrE^a xa- 
30 xdXouia 9exix& tpogiionivwrv r] ov6e'xeo«7v a^wd^itav ok oxoXov8(ik: 


E>91N.K,R,A.V ( L t S,T- 

D226N > K,R,A,V,L,S.T- 
35 D61N, K. R Y A. V, L, S» T* 

D113N,K.R,A,V.US f T* 
E201Q.K, R.A.V.U^T- 
D243N,K,R,A,V,L,S,T. 

40 2e *ua dXX?i .tQoxtMOVficvT] tvota\i6xw3v\ trig naoaXXayrfo Xwidorig I ttjc e<pevq€oti$, t\ yovixrj Xmdcr| eCvai jua )a- 

JrdoT] Humicola lamiginosa. Eiotxdtcoa t| Xindor] now naedyExai and to oie*Xex°5 d SM 4106 tou R lanuginosa 
(PXe'^e EP 258 068). 2c avxYj ttiv Evowudrwon, fva ^ nEQioodrepa oovtitixuk (pooxtou^va xardXotna auivo^eaiv 
UTOQOVV va avxixaxaaraOouv \u Eva Vj nEpiaodxEQa ovSexeocit) 0exix(6$ <pooriauEva xardXouta auivo?c'o>v ax: wt- 
xtoGi: 

45 
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l£i>70.K,R,A t N > T,S.UV 
D254N. K. R, A* Q. T. S, L, V* 
D242N, K,R,A,Q,T,S t LV* 
E210Q, K, R, A, N. T, S, L, V- 
5 E56Q,K t R,A r N > T,S,UV- 

D96N,K,R,A,Q,T,S,L,V- 
D111N,K,R,A.Q,T,S,L,V- 

E219A, Q T N, T f K, R, L, V- 
10 E234A,Q.N,T,S,K,R t UV- 

E57A 7 Q,N,T,S,K,R,UV- 
E99A* Q,N, T T S. K, R, L, V- 
D27A, O. N, T, S, K, R, U V* fj 
E239A, Q, N, T, S, K, R, L V, 


15 


l&iafteeajtQouiuriiiEveg crvtixcnaoidoei; ou^cporm \it xnp EtpEVDEor) Efvai 


E87Q + D254N + D242N + E210O* 
E87Q + D254N + E21(X> 
20 D96N + E87Q + D254N- 

R209A + E210A. 

EvaXAaxtixd, €vatj xeotoodxEoa xardXoma ouoeteqojv a^ivo^€urv imooet va avtixataataBouv e'va if keoio- 
o6x£qci 0euxu>£ (popaoitcva xardXoma anLvo^£arv u>c xdttofli: 
25 T267K.R* 

S85K.R* 
T226K, R- 
N88K, R- 
N92K, R- 

30 I255K, R 

I202K, R* 

L206K, R 

L259K, R- 

V203K, R< r\ 
35 L227K.R 

Oa Tioeiiei va ormeuoOtC on tj Xutdan, Humicola lanuginosa xairj Xutdon, Rhfeomucor miehei avifxouv ornv (6ia 
optima Xtxaoaiv. Avt6 auvenctyEtai <$n n, awoXixrj TQto6idarctTT| bo\a\ ttov 6ix> Xuiuocfrv |ioid^et noXv xai exec 6ei- 
XOef |xe xDwiaXXoYpatptd axnvtov X 6m t(vai tn(rnXd ojidiuyyES (eva novxiXo vnoXoyicmj tt^ Xutdoris R 
40 lanuginosa xai tt£ Rh. miehei ancixovC^erai cm? Eixovec; 1 A xai B xai 2A xai B f avrCounxa, and tig onoCe; oi 
o^oidnrte; avd^ieoa cm<; Xuuoixe*$ l>5rve; EJiaqrtfe tcov 6uo Xutaowv cxaxoCvovtat oatpax;). Iweiho;, Etvai iiiOavdv 
On oi xqoxojioi^ozh; tov vnooeixvuo^evov tvnou via xd0c XutdoT) va eCvca ejuot); Xcitovoyixe'c; via tnv dXXjj Xutri- 

0a ftQ&iEi va orj^eiwOtC du, ovn<pojva )iz inv e^prupEor], onoiaotfcorE tu>v tDortono ifjoeajv ttjc aXXnXouxiac tojv 
45 antvo5€wv juw ovo<p€d0t|x£ Jtaoandvoj yta ttjv naoaXXaYn Xiodong I n^ooeC va ouvduaorei ojtoiafin^ote aAXn, 
ToonanonjoT] tow avacp€*o8nxE naoajtdvtu r\ jie onoiao^jroxE tojv T^OJiojicx^aeLav yia ti; xaQaXXay£<; II xai III sou 
TieoiYQdcpovrai otn,v WO 92/05249. 


NZAS-0026798 


-5- 


MeUoooi nmxuncELnfc tiov nuiXiXXaytmr Xindonc mc ecpEutictTnc 

Meqixe'c; fit*0o6ot vittTTjv Eioaydrytj hetoXXoIewv oe yov(6io EivaiyvtmnE'c ott)v TExvix*j. Mfid (tnd pia ovvronn, 
aut^o^ yia tt|v xXorvonovrton, t«v xuxV/.onoiTjr ixujv rrjc Xurdon.; DNA aXXr^Xot'xiojv, Oa ovtrrn]0ovv m jie'Ooooi 
6^1101)07(05 ji£xa>Aaytov oe cibix€; Oe'oeis cmiv aXXTiXov/ia xa>6ixonoiTiaTtc -nig Xutdon,c. 

5 

KXaivcOTotnan mac xtooixonotTmxrk mc Xindonc aXXnXovyCac DNA 

H DNA aXXnXovxw* *o*i xcofiixonoiEt yiayovixryXuidan, imopELva cuio^lowOev and £va onoio6rjnorE xi/napo 
i) juxgoogyaviond nov naodyEi tttv vno ov£t^tt]ot] Xuidorj he Sidqjo^ec ^eOdoovc;, yvoKn^c ott|v texvix^ n^totov 
cva yovt&iaxd DNA VJ/xai &ua pLpXioOfptt) cDNA 6a noEVcEt va xaraoxEvaorEC xe^ot^o^oiwvrct; x&&noownix6 

10 DNA tj ayyEXiatpdpo RNA and xov ogyavto>i6 nov naodyEi tttv und heXett] Xuiriorv AxoXovOux;. av tt, aXXrjXouxi'a 
a^ivo?e*o)v tt)s Xutdcrr)5 eivai yvcoorrj, ^nooovv va naoaoxEVOOTOvv xai va XQ^oi^onoir\Oo\rv o^dXcyoi eniorjua- 
ojievoi oXiyovovxXEOTi6ixoi oviyvevte*c ott]v avayva^ion, tow xXcavwv nov xuxHxonotovv rr\Xui6or\ and jua pi- 
pXioOfjxrj xou yovi6w6jiaT05 tov puxTTjgtaxov DNA.fj and fiia PipXioOrfxr) and E*va jmxnriaxd cDNA. EvaXXaxn- 
xd, ^va^ EjrioTi^aopEvo^ oXiyovcrnxXeoriSixdc; aviYVEvnfc nov nEQiXaiipdvei ttX)j)XovxCEC oiidXoysc nj? Xuidoric 

15 and dXXo <n€kEX°$ $axn\Qwrv tj jivx7]tarv (inooEt va x{w1ohiocioit|9ei ax: avivvEvnfc yux rnv e£ax{nf}ci><7T) toiv xXoV 
vtov nov xu>6ixanoiovv tt| Xwdon,, jie j(fffyyr\ owOrptcvv v${>ibojtoir\ar\z xai |ejrXu|iaroc eXarTonevrjc: avotrtpdnj- 
xag. 

EninXiov dXXrj \itn filOooo; yta thy E^axpCpoxm, xXuWojv now na^dyow Xutdon, nEQiXaiipdvEt tttv evOectti Op/ui- 
ondrurv yovtfciaxov' DNA Evtd? rwx; (poo^'a E'xjppaoqg, dnuK E'va nXaojii&io,, ttj ^Era^dQcpcixn} paxTTjouov «ovt)ti- 

20 . xt&v art) Xmdarj jie tttv npoxvnrovaa PiPXioO?t,xt| yovioutxov DNA, xut axoXovOcog tt|v TOrtoOETrjaT) tqjv fAEra^oo- 
(pco^vwv paxtnouov oe dya(> nou nEoiix ei ^ va vitdoreo^ta yia vt\ Xuidorj. Aired xa paxt^pia aw SEOitXoirv jiXa- 
aydbio nov <p€g£i Xutdorj 6a jtaedyow anoixCeg nEpipaXXd^eve^ and nia dXto Siavyovc: dyap, Xdyco tt|5 xwrv£vcrr|c 
tou V7tooTQt6^aT(x; and tt|v anopaXXd^£VT) Xindorj. 

EvaXXaxTixd, r\ DNA aXXr^Xouxia nav xw&ixonoiEi to €vtvno psiogzi va JKioaoxruaoteC owfirtixd jie xaOiEpto- 

25 ^^ve? ■arniXE; nE6d6ov5,yT-x. ttj 90x1900^161x7) ^0o6o nov ncoiypdcpETai \rn6 S. L Beaucage and M H. Caruthers, 
Tetrahedron Letters 22. 1981, pp. 1859-1869, tj ttj piOooo nov nEptyodqjEtai vn6 Mattbes ct ah, Jhc EMBO J. 3. 
1984, pp. 801-805. StJjupcova ^ rt\ q»oo(pocmt6ixr] J4£"0o6o, Ta oXtyovovxXEorCSia na^aaxEud^ovrak n.x- % Evrdc au- 
TO^icrcau naQaoxEvaoryj DNA, xaflapitovtai, avaowde'ovtaL, ow&^ovtol xai xXajvonotovvxni Evxdg xardXXr{Xuyv 
qjOQ^wv. TeXixu5$, t| DNA aXXTiXouxto jLtogEi va Efvai jiixTiig yovi6iaxri5 xai ow6ETixii5, nixnfc owGEnxtjc xat 

30 cDNA r] fiixTtjg yovi6iaxyj; xai cDNA jtooE*X£vorig rcaoaaxEuaavtE'vr) and rr) ouv6e ar\ flQavajtchtov ouvflerixijg, yo- 
viSiax^g tj cDNA noo€Xevor|C (dna>g avp.<p^oEi) f dnov Ta 0eauo>iaTa avnoroixoOv ora 6id<popa T^^ara 6kr\$ trig 
DNA aXXt|Xovxtac, ou^Kpurva \ie nodrunEg texvixec. H DNA aXX.TjXouxia (ucoqeC EnCai^g va noQaoxEuaoTEi and 
aXvoioomj avn6o<wjrj noXuiiEpdortg (PCR) xptioxponoiojvtag Ei6ixoug Exxivqt^;, yia nagdoEiyna dntog jtEQiypd- 
q>ETai arnv US 4.683.202 ^ vnd ft K. Saiki et a)., Science 239. 1988. pp. 487-491. 

35 

METaXXaEiysvEon xarruOuvduEvrK Qe*anc mz aXXnXovYiac nov xuxbixonocci tti Xutdon 

'Orav ano^crvtoOEi'T) DNA aXXrjXovx&i nov xoxSixonotEi'TTi Xutdar), xai exow E|axQipct>6£Loi eniOunTrr^c 0e*oeic 
yia ttj HExaXXcr^, 01 HEToXXaytc vuwpovv va EioaxBovv \lz ttj xenon owOetixiuv oXiyovovxXeorioi'wrv. Avrd Ta 0X1- 
yovovxXEor£5ia rtEoiE*xow aXXr)Xovx(Eg vouxXeoti6Cojv nov or€xovtai 6tnXa cniq Eni6um|iEg 0€aEig jiEraXXayfjc' 

40 Ta (lETaXXay^Eva vouxXeotCSui Eiodyovrai xard xx\ 6id{>xEia vr\$ oXiyovovxXEorioix^g ovvOEang. 2e jaa Ei^ixr] he- 
0o6o, sva fiovdxXwvo xdoiia tov DNA nov yeqpupwvEi tttv aXXr|Xotrxux nov xtoSixonotEi tt\ XuidoT). 6r)>uovo7EiTai 
£ vtdg Evd; qx>QEa nov <pEQEi to yovv&io Xmaor^c. AxoXovOok to owOcnxd vouxXeotCoio, nov cp^QEi ttjv Eni6u(iTrn} 
^ETaXXayij, avaow6E'ETai at jua o^idXayr) ^ Qioxfi TOV HOvdxXarvou DNA. To naoctfi^vov xdoiia axoXovOcfx; nXn- 
oovrai \iz DNA noXuiiEpdon. I (Ooavo^ia KJenow) xai r) 6onrj owa€ETai ^e tt\ xvAv*) Xiyxdoric T4. Xe Eva Ei&ixd 

45 naQdoEty^ia aurtjg vr\% heOo&ov ireotypdtpEtai vnd Morinaga et aL (1984, Biotechnology 2: 646-639). Snrv Evg. 
HITA No. 4.760.025 vnd Estcll et al., nov ormootExm^xE owe 26 IovXiov 1988, nEOiyodeperai r\ Eioayor^ oXiyovou- 
xX£ori6C(iJV nov xcodLxa-cotouv noXXanXs'; ^lEraXXay^ \xioto noaynaronoCrjoiig EXdxiarorv TgananotrjoEorv tt|c xao- 
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ut'xu;, tvtomix;, unooEC va eutoxOei um ax6\a\ nEyaXvxEyn. noouXta iiExaXXayo'jv oe aTOio6n>oxE xy^vo a* xt) ur - 
O060 Morinaga. zxiz\&1\ u*tooe( va eujuxQei utano/AanXdxnxa oXivovouxXeououov ue duupooExixd urjxrj. 

Mta 6Xh\ u£0o6oc. ELoayarrtc UExaXXaytov oe uXXrjXouxu; nou xwbixonoiovv xn, Xmdor) nEoiyodtpExui vno 
Nelson and Long. Analytical Biochemistry 180. 1989, pp. 147-151. Auxfj nEoiXaupdvEi xrrv ex xowiyv oxaouuv 6t\\u- 
5 ovoyCa ev6$ Ooavouaxos PCR nov nsoiEXEi xnv EntDvuTrcn nExaXXnyri nov tiadytxai \i£ vr\ xeion. £vd$ xn^xd na- 
OaoxeuaouEvou xXoWov DN A ax; eva and xov$ txxivr^t^ cm; avxioodoEis PCR. And to and ttjv PCR oriuioup- 
yovusvo eoavoua, iwooeC va anojiovioOeC eva Ooavoua DNA nEotExov tt> urcaXXayrt otdanaor|$ he ev6o- 
vouxXEdaBi? nEotooiouov xai xtjv enavEvOeon, at Eva :tXaou(oio exepoaone: (PXine ejiCcttjcth; Eix. 3 xai 4 0x15 onoC- 
ec. ajiEtxovi^ETcu nEpaUE*ott) aunj t| ue*0ooo$). 

10 

"Extpoaon , xiov naoaXXavtov Xuidonc 

Xv^upwva jie tttv napouoa EtpEVQECTT), jua UExaXXayuivrj aXXrjXovxia nov xujoixonoitf ttj Xtndor] nov naodvExai 
u£ xic, ovidxe'qo) neoiyoacpEiOE; usGdoovc, $ ue onoiaorinoxe EvaXXaxxixr) uxOooo yvtooxrj oxrrv xeyvixTj, jutooei va 
ex<poaaxet at ev^vuixri nogqpn!, ue in, XQ^ar\ cvd? (pooea Ex<poaorK o onoioc, xv.-uxd neQiXaupdvEt aXXn,Xovxf ec 

15 eX^yxov nov xoj&ixouv e'vav nooaywyE*a t e'vav xtipuro^, ttj ptflooxouixif 8e*ot| b£o\iEvar)$ y vr\ uExriqpoacm. xov o^jia- 
105 €vao|n?. xai xat* EniXoyrfv eva yovioiaxd xaxaoxoXla ^ 6idq>ooovg yovioiaxovc EVEQYOJtOirjtE'g. Tia va ejxi- 
xpaneC tj ojiexxoiotj tt}$ EX(poa£6uEvr|g jiounEtvn.5, xa vovxXeoxi'6ia nov xu>5ixa-ioiavv Eva «orjua aXAn.Xovx(ac» 
unogovv va EioaxOovv noiv xtjv aXXnXovxCa nov xwovxonovEi vt\ Xindon,. Tia xrjv Extpoaon. vnd xrj (pood xo>v aXXr|- 
Xovxwyv cXtyxov, E*va yovfoto oxdxo$ itoo? EnElEDYaaCa ov^wpoyva jie xnv ecpEvgEcm. avvS^Exai Xeixovo^ixd he xi^ 

20 aXXnXovxte? eXiyxov axo xaxdXXy)Xo nXaCoio avdvvworjs. Oi aXXnXovxCE? xov nooaywY^ 0 nox) M«ooovv va evow- 
|iaxo)0ouv oxovg «-tXao>t6ixov$ tpoosCc, xai 01 atoie; ^nooovv va ottjq£|ovv tt| iiExayoa<pri xcru ^rcaXXayfiEVov yo- 
vi5Cov Xutdorig, nEgiXa^dvow x^Q^ rtEoiooiojuS xov npoxaovamxd jztxxrfwryta P-\axra\i6or)t; (ViHa-Kamaroff, 
et al., 1978, Proc. NatL Acad- Sci. USA 75: 3727-3731) xai xov nooaywy€a lac (DeBocr, et aL, 1983. Proc. Nat], 
Acad. Sci. USA 80: 21-25). FleQauE'ou) avacpo^ jinopotiv En(or]? va PqeGovv axo « Useful proteins from 

25 recombinant bacteria* axo Scientific American, 1980, 242 : 74-94. 

Xvmpwva \it \t%a EVOiaudxoxm o B. snbtilis ^Exa^oo/pttivcxat and E'vav tpogia Extpoaorjc nov <p£*QEi xo ^ExaXJUr^- 
Hevo DNA. Av t) E'xqpoaaT) jtqoxeixcu va XdpEi x^a oe ^vav anEXx^ixixd juxpooDYavio^d dnoo; o B. subtilis \iux 
aXXnXovxCa onjiaxo^ HnooEi va axoXovOrjoEi xr| UExdcpoaorj xov orj^axoc evao|nc xai agorryEtxai xnc DNA aXh\- 
Xovxtac nov nag Ev6iaq)E*Q€i. H aXXi^XovxCa o^tiaxo? 00a yta rr\ jtna<pood xov nooidvxoc €xtpoaor|C oxo xvrtaotxd 

30 xoCxwjwt dnov Siaondxai and xo nooldv xaxd xrrv an^xxoion,?. O d^o^ «aAXnXovxtec eXeyxov» dna>$ ooC^ovxai 
ava>xE*oa) nEOiXa^pdvow jua aXXr)XovxCa o^jaoxo^, dxav Efvai na^orkia. 

Xxrrv naoovoa nooxi^ovnEvn, ne'Oooo xa#<rfor{i)c naQoX>xtywv XutdoTjc xt^c e^evoeot^. tag |evioxt]c ooyavioudc 
XpT)oijionotE{xai rvac v7|hox(66t|$ HvxTjxag. O^EvwmJc ooyavio^idc: vrHiaxojortc, Hvxnxac: ^uiooeC noooepdotoe va ei- 
vai e'voc; jtvxnxa^ nov e^ei xot|ca^onotr)0E( noorryovviEvax; ^Eviotrjc nooc naoaytoyn avaovv6vao>i£vwv noartE- 

35 tvtfrv, n.x- ^va ctt^Xexoc xov Aspergillus sp» dnax; A. niger. ^ nidalans i\ &~ oryzae, H xei<*n T0U A. orvzae any* na- 
payuryT| xwv avaoirvovaopivarv noontlvcuv nEOiypdcpexai extevuk^ oxr|v EP 238 023. 

Tia tttv £-K<$Qaar\ xwv naoaXXayoiv Xindon.; axov Aspergillus, e'vo? npoayuxYE'ac, nponyEixat rr\$ DNA aXX^Xov- 
xCac nov xw6ixonoiEC tttv naoaXXcty^ Xindoric. O npoaywy^ag unooeC va eCvci onoiaoVjnoxE aXXnXovxta DNA nov 
£U<pavi^Ei iua toxvgri UExaygatpixrl 6ocumxdxrrra oxov Aspergillus xai u-tooeC va e^oxBel and £*va yovvSio nov xo>- 

40 6ixonoiEC uia £|wxvxxapix^ i\ EOo>xvTxapixT| noonEivn. dnox; uxa auvXdon, uia yXuxoavcvXdorj, u*a nounEdarj, uta 
Xuxdarj, uia xtmaQivdar) r\ eva yXvxoXvxixd ev^uuo: 

flagaoe Cy uaxa xaxdXXnXojv nooayioyE'arv eCvoi 01 E^ayduEvoi and xo yovioio nov xw6ixonoiEi* xt]v auvXdorj 
TAKA A. oryzae, Rhizomucor miehei aonaoxixTj npunElvdarj, A. ni ger ovoexeot) a-auvXdor^ A. niger axaOEy^j oe 
o!=Ea a-auvXdoT), ^ pjger yXvxoauvXdorj, Rhizomucor miehei Xurdan, orvzae aXxaXixVj xQom&oti A A, oryzac 

45 loou^pdon cpooipooixT]^ xoid^c. 

Ei6ixdtEpa dxav o ?£viaxr|$ ooyavio>d$ Etvai o orvzae. 4\oa; ngoxiuovuevoc nooaywYE'aq yia XQfrjori arr\ u^- 
9o6o xt|5 naoovoa; Etpevocor^ Eivai o ngoaycoyfa; auvXdon A. orvzae TAKA xaOax; Eutpavt^Ei u*a loyuoi 
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youqaxrj Oyutnixonjiu iTmv A. orvzac . 1 1 uXXtiXouxiu iou tTgnuYUiyeu (qitfXcunig TAKA ^tyiy^ci^txitt cmjv EP 
238023. 

Oi oXXt|Xovxies teetwmonotJ xoi jroXt*a6evvXi(ixjTtc jctoqovv vj(n6X)jt)kxt va Elayflovv and xi; ioiec iztftiz 6xok 
xov .TOoaywyE'a. 

5 Oi tex vlv ^ ;tou XOT cnjiOJtotouvrcti yia ttj UExaudotpwari evdc sevioxt] xvtxdoou uvxrrxa ujtx>oovv va civca xaxa- 

XijXox dnax; JiEDiyod^ovrcu ot 7 ™ EP 238 023. 

Tia xr\ 6iao<pdXtOT| tt^ anexxtHOT£ xtjs xia$aXXayris Xindorjc and to xvrxuoo ^evioxt), e'va orjua aXXyjovxiuc 
jiooTjyECxai iris DNA aXXr)Xouxux£ jtov xtodixonoieC ttjv jiapaXXaY^ ttjc XmrioTjc to onoCo unoyK va ECvai Eva <pu- 
oixax a^avttoj^vo ofjua aXXfiXouyfa; if eva doaoxixd tu^ua auxoOr} uia owOexixrj aXXrycovxia xaQ&xovoa ekx^i- 

10 or] trjs jt^unEivrjc and to xvxxapo. EioixdxEoa^ r\ aXX^Xouxui anuaxog juroyeC va npoE'tfXExai and cva yovtoio nov 
xwoixojuheC uta auuXdoxj rVyXuxoauvXdari Aspergillus sp, Eva yovtoio ;tou wo&ixaroisC \ua Xui&ar\ tj ns,>an£doT| 
Rhizoroucot miebcu tj €vayovu5to jtou xwoixonom >aa xvrxaQivdori guXavdon ^ Xutdort Humicoln . H oXXriXovxCa 
orjuawx; xatd noon^oTj e|dyrrai and Eva yovtoio now xotfkxaxoiEt tttv auvXdorj TAKA orvzae. TTrv ouoexeoti 
a-a\ivX&or\ niger. tttv oraOcpyj oe o|€a a-auvXdor) A. niecr if ttjv yXuxoauvXaor] nigcr. 

15 To uioo nou x^ 01 " 0710161 ™"- Y ia T H V *aXXiE*(jyEia xarv UExauo£<pwu£'vorv wrtdpoiv ^evlototv ujtoqe C va ECvai 

onoiooTVtorc ovuparixo* u£oo xaxdXXrjXo yia ttjv avcbrrv^T) tow xvxxdpwv Aspergillus. Oi u£Tauo0<pn)uivoi tujioi 
eCvai owrjOwg otaBeoov xai uxogouv va xaXXigoy^Oouv anovofa EJiiXcxuxTt; jiCeot|$* Evrovrotg, av oi uexauog- 
qpwuEvoi xvnoi PqeOouv du eivoi aoxaOtu;, evac Eioaydnevoc bEixxrjg eniXoyrfc era xtmaoa uno()Ei va XQi1<nuo- 
xoafisi yia tttv etuXoyt), 

20 H dnexxo>vdu£VT) .Tgo)TEtvr| a^H 1 !? hxdor\c cut (5 Ta xuTraga ^cviatEg u^oqei Jt^oo<p6pa>$ va avaxTTjOeL atd to 

uioo xaXXiieyeiac he yvtDareg u^Odoovc; nov neotXaupdvouv to oiaxcogiaud xcuv xvTrdoojv cut6 to uioo ueoo) qm- 
yoxevrgrtcrng Vj 6tT^(hioT)C* xai Trjv xaraxoVjuvion tujv ^QanEivaxtov avorcrrixdjv tov uioov uc eva dXac OJtu>c Oeuxd 
au^iuWio, ue axdXovOcg xe^Hatoyoatpix^ UE866ovg dmog lovroavraXXaxTixri xecouaxoyQatpCa, xewuctToy^a^Ca 
ovyyeveiac xai xa .taoduoux 

25 H Ttapouoa eqsevQEor) avatpiQExai EJiiorig oe Eva anooQunavrtxd nodaOExo nou nE^iXau^dvei uia iiaoaXXayr) 

XuTdorjg ovueptova ue tt)v EtpevQcor), xard nooxfuTjoTi ue ttj uootpr] uri xovuoooug xdxxou. oxaBEoonoiTiuivou vyoou 
Yj noomaxEuuivov cv^uuov. Oi jit] xovicooeis xdxxot unooovv va naoaxOovv oujwptova jie xtg EP. HFLA 
4.106.991 xai 4.661.452 (auxpdxEDE; xr|5 Novo Industry A/S) xm jutooouv xaT E--tiXoyrjv va EjaxaXv<pOouv ue ueBo- 
oovg yvwore'e onrv xeyvixt^. Ta vyQ& Ev^vuixd noQaoxEvdouaxu uiro^ouv, ix.x*. va oxaOegonoiT|Oovv he xxrv noo- 

30 oOrjxT] jiiac noXvdXt|c dnax; jrpomjXevoyXuxd>T| f Evdg oaxxdpou rj oaxxaopaXxodXTjg, Xaxxixou o|€oc r\ Pooixov 
otjCo; ovuxpojva ue xaOieowuivE; ue 0<56ovg. AXXoi ev^uuixoi ata0£pwioiT|t^ Eivaiyvwotoi cttt|v TEvvixVj. Ta .-coo- 
oxarev^E'va €v^vua ujiooovv va .lapaoxEvaoxovv ovu^purva ^e xr\ uiOo&o nov AEOiypdipExai oxrrv EP 238 216. 

To ajiooounavxixd *oda8£TO uiiopEC xaxaXXriXtDg va ^eoi^ei and 0,02-200 x^oryg. evsvuixtj nganetvn avd 
YQauua^to npoa0e*xov. 0a xaraorEi xaxavorrxd dxi xo a^oQotnxavxixd rc^doOexo ujxoqeC ^E^aixe'oo) va ncpiXa^Pn- 

35 vei tva tj nE^ioadxEpa d>Xa ev^uua, dcrtoc uia noanEdor), xvxxaeivdorj, unEoo|ei5dor) tj a\w\6ar] t ^EyiXanPavouf - 
vurvjtoooqpdottx; oe atogou^avxixdnpdoOExa. 

Kaxd uiav axdua ncoaix€QO> 6jto\pr\, tj ecptuQEori ava<pE*eExai oe uta anoQQVTiavxixT) ovvOeoti Ttxpiexovoa uia 
naoaXXayri Xutdor|$ tt|c; E<pEvp€Orj$. Oi anoQovKavxixE'g ctw9^oe(C xtj; Eq&vQeor\z EJtutooo8^xo)C «eoitxow e.ti- 
(pavEioooaorixdxa onoCa ujtopouv va e(vai awovuxov, ut| iowxot», xaxiovnxov EnauipoxEOi^ovxoc rj ofUxxe oiovi- 

40 xou xvaou drtax; znior\$ ax; ufyuaxa avxtov xwv E7ii<pav£U)6oaoTLxdjv xXdoEo)v. Tvnixd na^afteiyjiaTa xaxdXXrjXuiv 
E.TKpavEioooaauxcuv eCvai yoauutxd PevtoXooouXjpovixd uXxuXia (LAS) s <tlgpa oXEqpivooovXtpovixa (AOS). aX- 
xooXoaiOo^veeuxd (AEOS) T aXxooXoaiOo^tiXixd (AEO). aXxv^ruxd (AS), aXxuXonoXuyXuxotixEg (APG) xai 
dXaxa aXxaXtundXo>v ue cpuoixd Xutapd o^e*a. 

Oi anoo>?uiiavnx€5 ow9€oei? tt|9 Etpstjoeoric; unooouv va hediexow dXXa anoo^t*Jtavxixd avoxaxixd "/vaxna 

45 ott|v TExvixr] ojiox; otouaxa ajioeoujtavxixojv, )^vxavxixd, EVEovonoiTjxE'c Xei^xovotic, avxu5iaPt>onLxd, uroa 
6iaxcoQi0((Ov, ue'oa avxi-ETOiva?cdOEor|c ovnwv, a^ojuaxa, crtaflEQonoiTpcEc; EvyJuov x.Xji. 
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H uaoyuii-Kivxtx^ ouvOEinyxtig ctftxioEOTjg uaoyct va tu>g<ponninOEi' oe u-toiuorj;xoT£ niuSocfrOtn) u*>{xprj, ;i~x- 
oxdvT] vyo&To ev^uuo ujtooet v« oxaBEiKBiotTjOeC ot cva vyod a-ioyaujiuvuxd ui o<o eyxXetar|c toiv cnuOeixviot- 
t^totv evujuujv 6>t(DC avals' dOtjxe mz^cutdvo). Ivvrjflox:, to ;i£x tt oiaXvuaxog xtjc anoQinrrtavxtxTjg avvOEcrnc 
trjg e<pevqeot£ 0a ELvat 7-12 xai oe ueqixeq rtEQurcxakiEtg 7-10,5. AXXa ev^u^uxd ano^gwurmxd dawg Jtounedaec 
5 xvrtaoivdoEg, icte oo|Etod0Eg tj auvXaasg ujioqe( va neotexovxai arte artotjovjiavtixEg ouvOe'oe i; xtjc Eq)EvQ£o>)g t 
e txz ^extrtQiotd e(xe ae e*va owovaoiiEvo ;rodo8£TO ditux; ♦-teQiy^d^xe *aoa*dv<o. 

Xvvto^ aEOtvpaortf xcav oyeokjv 

H Jtapouoa EtpEVDEon raoiyodtpEtat axoXov8o>g he avaqpood axa owajrxdu^va oxE*6ta, ota cm ova 
10 Ot Eixdveg 1A xai B eCvoi ^ovteTxx oxE6iaoyEVa otov TjXtxroovixd unoXoytotT} xat oheixovC^ovv \iia xotootd- 

<natq ooufj tt]^ Xuuotxrjc £ojvn,g Ejca<pt)c trjg Xutdcmc H. lanuginosa dtccv tj Xindor) eCvoi oe avEVEoyn] (A) xat eveo- 
(B) HOO<pVj. avt(atoixa. Ta «Xevx6> xaxdXouxa noQiardvouv uoQoVpoftot auAvo^ea (Ala, Val, Leu, He, Pro, Phc, 
Trp, Gly, xat Met), ta «cxitoivo> ^aQicndvow v6odcpiXa auwo^E*a (Thr, Ser* Gin, Asn, Tyr xat Cys), ta «u^Xe» na- 
oiaidvow Oexixd cpogxiauEva outvo^a (Lys, Arg xai His), xai ta «Egu0pd» jiaQiardvouv aovrruxd qpoortauiva 
15 auxvo5E*a (Glu xai Asp)* 

Ot Eixoves 2A xai 2B eCvoi povxCkn vnoXoytatrj xai anEixovitovv \na iQW&idcncm) bo\ir\ xr)g Xuuoixtjg ^&vt\s 
Eiiaqnig **tg Xundon,g Rh. miehei otav i\ Xutdm\ eCvai az ayzvzqrrf (A) xai eveqy^ (B) noyqrt^ avtCotoixa. Ta «Xeu- 
xd» xatdXowa xoqhjx&vquv vooewpopa autvolla (Ala, Val, Leu, 11c, Pro, Phc, Trp, Gly, xat Met), xa «x(toiva» na- 
pimcrvovv v6pdcpiXa a(iivo|£*a (Thr, Ser, Gin, Asn, Tyr xai Cys), xa «u*tXe» Jia^iaxdvow Oextxd cpooxtoviE'va aux- 
20 vol; £a (Lys, Arg xai His), xai ta «e ov9od» jraoioxdvovv aovnxixd qpootio>E*va a^ivo^e'a (Glu xai Asp)- 

H Eix. 3 eCvoi uta oxtjuctux^ jtaodotaoi) xt^ jra^acncEV^c twv nXao>uoCwv jiov xco&lxosioiovv -ta^aXXoYe'g Xuid- 
or)<; he'oxo xy^c; aX,uox&tfltTj5 avti6Qaar)5 noXvjieodOT^ (PGR)" 

H Eix, 4 Efvai jua oxnuaxixti xaQdmaoi\ ttis xoidiv oxa6i(ov j*£xa>Aa|iyEVEOT]g ^tiou) PCR* 
H Etx. 5 ajrcixov^Ei eva %6^vr\ kzqioqio\icv tou nXaoui6t6v pAOl* 
25 H Eix. 6 ajtetxovt^Et Eva xagvr\ kzqioqio\iov xov a>ao>ioCov pAHL* xai 

H Eix. 7 ajTEtxovitei Eva xdgx^ K£Qiogio\ur6 xov x\ao\ub(ov pARML. 

H noQoxioa e^evqeotj ^Eoaix^ooi anEtxovi^Erat axa axdXovOa JMxDa6ECv>iatata onoia jie xavEva xodrto 6ev 
.xEpioQ^ow to oxojidtr|5 EtpevQEarj^ u>g a|i(0VEtaL 

30 fEvixE'c u^Oooot 

'Extppaon tnc Xurdonc Hummola lanuginosa xat mc Xmdanc Rhizomucor miehei otov Aspergillus orvzae: 
H x>^ovo^oitjot] xt|5 XuidoTjg Humicola lanuginosa xai xr^g Xutdar|c Rhizomucor miehei -tEQiyodcpEtai axrjv EP 
305^16 xai EP 238 023, avxtoxoixa, Avt€g oi z(paQ\icryi<; zytvQiozuJv znio^q ^Eoty^dtpotAr xnv E'xfpoaan, xai to xa- 
35 paxtT)Qiovd xaxv 6vo XuiaocOv orov Aspergillus orvzae. Ta 6vo nXaouX5ia €xqpoaoT]g tiov xer)muottoiouvtai oq^o- 
vxat ox p960 (now <$£qei to yovi'6io Xurdor|g H. lanuginosa) xat p787 (reov <p€oEi to yovCSio Xindanc R. miehei) . 

Ta xXaouXoia EXtpoaori; nou xe T l ol ^ OJIOlo v v ta i oe outt|tt)v ecpaQ^oy^ eCvoi anaodXXaxxa \lz ta p787 xai p960, 
ext 6^ a-td eXoxigxe; TDO-xonoirjcrEtg auxoujg oxo 7? ottg «eoiox€c xa)&ixonowjofi$ ttjc Xuidorjg. Ot tpononoUjoEic 
exxE>icTTTjxav \\z xov axdXovSo tpdzio: to p960 xwvevtr|XE ue ta iXEQiogtcmxd tvc;vvia Nrul xai BamHl. Avduxoa 
40 oe ovte'; tig 6vo Oe'oEig to Opavoua BamHl/Nhel ccid to nXoouXbio pBR322, mo onoto to Ooovoua Nhel nXi]oo)- 
(hpcE ue .toXvuEodon Kknow, xXojvojioi^OrixE, xat €toi OTiuioveyifOnxe xo «Xao>C6to pAOl (Etx. 5) to atoio ^e- 
qiexei tig uovaoixEg B^osig BamHl xai NheL Avdufoa oe avxf'g tig uovooixe'c Oe'oek ta Goavauata BamHI/Xbal 
cat6 ta p960 xai p787 xXajvcCTOtT^xav jictQEXOvxag to pAHL (Etx. 6) xaL pARML (Etx. 7), avxicncHxa. 

45 
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MgTuXXxigiYE'vMm xaiEuUuvougvtic Peonc in vitro tojv yovuVmv Xutunrfc: 

Ha Tnv ziacrpirff] viETaXXayuW ma yovioia Xuidcn,? XCTO^o™iT)0nxav tdei; ouupooETixE'c noooEyyiaEic; 

Mia n#»o6oc £<pat>fidoTT|XE V}tov rj xai£v0w6|i£vr]c Oeon? HETuXXa^iyevEUT) oXiyiwowJu*m6tov rj onotu 
jTEoiyodqjErai v*d Zoller & Smith, DNA, Vol 3, No. 6, 479-488 (1984). H jieOoooc, rtEOiyDdcpETai ev awtojifo axo- 
5 XotiOox;, xai JtegiyodcpETai iiXrjoax; mo nttfwioeiy^a 1 . 

To yov(6io Autdonc;, cciojiovw^e'vo and to TiXaajuoio excpoaaris, EiodyEtai oe Eva xvxXixd PawiouKpayo tpo- 
<>€a M13. 2e i\a iiovdxXuivo yovtoCtoyxi, avaawo£*ETai evac xnV"*** naoaoxEvaou^vog ca^TXyjocoyxtttxdt; xXa/vog 
DNA. Avrog o xXwvoc, DNA TtEpiEXEi thy jiooc, evOeoti nEToXXayT) avdnEoa oe aXXnXovxCcc ovjinXn l >o)mmx€*5 erne 
aXh)\ov%tez Xi^danc aio xtntXixd DNA. O exxivfjnfe (E*vavo>a) axoXovOu); exteivetoi in vitro oe oXdxXr}po to jtr]- 
1 0 xoc, iov xvxXtxov vovtdiwjiaro? Pioxnuaxa jic ttj x^°n ^OAu^doY|g Klenow. 'Oxav ^Eta^o^xoGEC otrjv E. coli. to 
ETEpdoutXo Oa dr^ioueYfjoEL to otxXwvo DNA tttv EntOvpnrn; aXX*)X<>vxCa an (5 tttv axota iutooei' va anonovcoOEi 
Eva 0pa\5oy»a xm va enavEtoaxGeC evt<5c, tov «Xao>uoCov £xtpoaoT)g. 

Mia oXXt| heOoooc, jiov EcpaonoonpcE Jt£p>ypd9ETai vjid Nelson & Long, Analytical Biochemistry, 180, 147-151 
{ 1989), Airrrj nEQiXajipdvEi ttjv oruuougyCa ae 3 atdcta Evdc, Opauoiiaro; PCR (aXvoioum^ avtCoQaori jioXvuxod- 
15 one;) nov neptEXEi ttjv emOv^Trn} iiEraXXaylj nov EiodyErai he rr\ x&A°t\ XHM 1 ^ naoaoxEvao^Evou xXcavou DNA 
to? Eva and xovc, Exxivrrtic env; avnoodoEic PCR. And to br\[iiovpft)Q£v PCR Bpavotia (jutoy ei va anonovco- 
6e( h€ocd 6idoxumc, vie >iEQiOQtorixd fiv^m Eva Ooavo>ia DNAaou <j>e*qei \iia ^ETaXXayrj xai EnavriodyErai oto 
.iXao>ii6to €x<ppaoT]5. AurVj rj ^80605 JiEp>yod<|;ETai aXrjoax; aro naodo£ty|ia 3. H iie'Ooooc nEoaiTEpuj ojteixovi- 
£etoi cmg EixdvEC, 3 xat 4. 

20 2e \iux TtEoau^ow he'Oooo, jiov ovvrjOax; oo^ETai «jiETaXXa|iy€'vEOTi xao£Ta$», avrtxaOCorarai EvaTjtrjjia ^ieto- 

gv 6vo Be'oeojtv ^Epiootonou tti; jtEQioxis Jiov xfixSixonoiEi tt| Xu-rdoT) fi€oo EV05 owOetixou OpatJonaroc DNA nov 
(pEQEi ttjv EjiiOuHTrci HETaXXavVj. 

riaod6Eiyua 1: 

25 Karaoxev^ cvdc ^XacnuoCov nov ExcDodtEt mv naoaXXavT) D96L tt^c Xutdonc Humicola lanmn'nosa 

AjiouovoKTn tov yoviMoo Xutdor^c: 

To ^XoojiCoto €xtppctoT|C p960 ^E^iXauPdvEi tt]v xcaotxonotr)Tixr| TtEotoyji Y 10 ^ Xutdor] Humicola lanuginosa oe 
^va 0oauo>a 7itoioQia\ia6 BamHI/Xbal (to DNA xcu rj oXXnXouxCa cmivo^f'wv tt]c: Xurdon.? ajiEixovi^ovtai ott|v 
Karaxwenon AXXn,XouxCa? ID No. 1). To Opavovta BamHI/Xbal cuToytovtoOrixE axoXovOnx;: to ^Xao^abio cx- 
30 tpQacrq; Enci>darr|t£ T15 evoovouxXeooes ;ieoiooiouo0 BamHJ xcu Xbal. Oi ouvBrjXES rpav; 5 ji.7». .TXaajuStcnj, 
10 novd&ES BamHI, 10 jiovdoE; Xbal, 100 mM NaCl, 50 mM Tris-HQ, .tEx« 7,5, 10 mM MgCL xai 1 mM DTT oe 
dvxo 50 h.Xt. H OEenoxoaoCa tjTav 37 *C xai o xedvoc; ayrCfioaan? 2 too£$. Ta 61)0 Oeavonara 6iaxa)eioTTixav oe 
nTjxr^ ayapd^ns 1 ^ xat to ejiiOvhtjtcS 6uavo(ia arto^iovc60T]xe and rqv nrjxrfj. 

35 Svv&Ecm us to <poos*a M13mpl8: 

Xo>vEVtT|XE 0 ^axrneiocfdycx: (pooca; M13mpl8 arq SCxXovt] avTiyoaiptxrj ^op^pt] avrov ^e BamHI xai Xbal 
und Tt; avcoTE'oo ow8rptEC. To ano^ovcoOsv Ooavc^ia 7i£(uo(ncniot3 ouv6E*0nxe aro xwvevjievo paxrriptcKpctYO <po- 
Qta aro axdXovOo jiCyna avuooaoTj;; egationa 0,2 n.yo., <po^E'a? 0,02 jlyq., 50 mM Tris-HQ, *£xd 7,4, 10 mM 
MgO^, 10 mM DTT xai 1 mM ATP oe dyxo 20 h.Xt. otovc 16 *C En£ 3 tooEC. MExa^c\xptoOT]xciv 5 u.Xt. canov to\' 

40 ULYiunoc, oto ote^o; JM101 ttj; E. coli. H jraooucn'a tov eoavojiaro^ evtoc tov <pooE*a E|axo>PoSOnxE he avdXv- 
orj TTEpiopLcmx au ev$unav crto ano^iovtoOev 6ixXa>vo M13-DNA and tov^ jiEtajiODcpu)|iEvovc tv^ovc. 

Anoudvoxm tov uovoxXumw (ss) DNA fttntoaV 

AndTOvc viETajiop^pwu^vovc Tvnov? nov JiEQiyod<pr|xav i-raoandvo). cuto^ovu>OT]xe to ss-DNA avmporva \ie ttj 
45 ueOooo Tiov nE0>yod<pnxE vjio Messing aro Gene, 19, 269-276 (1982). 
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5' cumxt uuvXiuiqti too exxiviroj ii£tuAX<t£vyEV£tn)c: 

OKiKKpoovXuaOrotE o exxivr)xfjg ^eTaUa^iyeveor^ \ie xr\v aW^Xouxta 5'- 1 1 1 C V ITCAACAAG AAGTT AAGA- 
3' cno teXoc ttjc 5' evtos n^aro^ avuopaonc 30 rtfQiexovro; 70 raM Tris-HCI, nr/a 7, 10 mM MgCl^ 5 mM 
DTT xai I raM ATP, 1 00 pMol oXiyovovxXeotioCov xai 3,6 jiovooe; woXuvovxXeoxiolov xivrior^ T4. H uvrCooctOTi 
5 ExxEXiorrpte ejiC 30 XE;nd orouc 37* C. AxoXoOOcoc, to Evfcvuo aoouvo*oi>58rix£ ^ EJioktorj tov juyiiaxos em 1 0 Xe - 
«xd<nou^ 65 *C 

Avaauvfacm xnc tiTfxoa^ xat (Pmo^ovXutmevov Exxivrrrrf uetqAXc&veveqtic 

H avaovvoEart t^c n^Tpac xai tov Exxivrfrlf cxxeXion)XE cvto$ dyxov 10 *i.Xx. jteoiExovtos 0,5 pMol Hi^roac* 5 
10 pMol 8xxivtjt4 20 mM Tris-HCh n£%6 7,5, 10 mM Mgd 2? 50 mM NaGl xcu 1 mM DTT jie Oeohovoti cnC 10 XE,Txd 
otov$ 65*C xai ax6Xoi>0ri t^t) otovc, 0*C 

Avtt5paoTi En^xTaanc/ovvdEcn^c: 

2to avtoxE*p*o juyjia avt(6^aar]5, jtoooTE'Onxav 10 y.Xt. tov axdXovOov hiyhotoc,: 0,3 mM dATP, 0,3 mM dCTP, 
15 0,3 mM dGTP, 0,3 mM TIP, 1 mM ATP, 20 mM Tris-Hd, ntyd 7,5, 10 mM MgCl^ 10 mM DTT. 3 jiovdoE; Xiyxu- 
T4 DNA xat 2,5 novd&e; JioXvjiEedons KJenow. AxoXovOu)?, r\ avx(bQaor) exteXeoxtixe zxi 16 wocc, atovc 
16*C 

MEtauoocpoxm tov JM1 0 1 : 

20 To avo>T€*p<o avtiopaonc, nExnjio^qxuOnxf oe 6td<popEg apaiwoeic evrdc xote^o^vo^ jie CaQ 2 xvrtd- 

pw JM101 tt)Z Exoii iie xtj xQ^o^l Jtpdrwiajv texvixcov xat xaXXiepyTi^xav oe dvto .iXdxES dyap. 2x YToe jiXoxec 
dyap 2 x YT (2 x YT » Tpv;ra5vti 16 yqAx., txxuXioya tu^vxnxa lO-yeJXt.. NaCl 5 YpTXt. npooTf*8Tpc£ 2 x YT 
dvw dyap = 2 x YT vie ayapdttj 0,4% xm <pt'p0nx£ oe auxdxXeioro. npoatEOmtav ;tXdxEc dyap 2xYT»2xYThe 
dyap 2% xai tplpOrixav oe ovtoxXeioto). 

25 CH «iXdx£; EJtakkrrmtav oXowxxutx; otouc 37 *C 

Efcaxotftoon tow Oetixojv xXaWtorv: 

H jitfOoooc: jcov xenoiHoxowferptE rjxav vfiptooitoCriai) oe xexXih^vt) nXdxa t) oxo(a nEpLypdtpExai w$ axoXov- 
6ox;: <J>Eperpce eva; wtooxuttoqCvtic oe jua xXdxa vie xardUr^^ jxvxvdTTTxa nXdxac, etoi wote va buxfcfyjE- 
30 xai 0 T|0jid5. AxoXouOox; o n^M^ (p€oOr|XE oe Xovrad ora axdXovGa oiaXvuaxa: 1 JS M NaCl. 0^ M NaOH E.ti* 30 
6e vrEodXEatct, 1 4 M NaQ. 0,5 M Tris-HQ, itExd 8 ejiC 1 Xe jtt6 xai 2 x SSC (0,3 M NaQ, (L03 M xttontd vdxcio) yin 
ViETayEv€atEDTi y£rf\or\. O t)0ju5? §npdvt>rix6 o« 6in07jrixd xaorf 3 MM xai tprfir\xt e.tC 2 (£>qz<; ozoxk 80*C oe (pouo- 

VO XEVOV. 

O exxivtit^c nETaXXa^iYCVEon; *ie ttiv aXXr^Xouxfa 5 '-TTTCTTTCAACAAG AAGTT AAG A -3' oaoiooriudvOTj- 
35 xe oto 5' dxoo evt<5$ oyxov 30 \Lkt. jxEpLExovtoc: 70 mM Tris-HG, nExd 7A 1 0 mMMgCU 5 mM DTT, 10 pM 0X1- 
YOvovxXcoxi6io, 20 pM y-32P-ATP xai 3^ (iovdoE5 .ioXwovxXeot(6io xivdot^^ T4. To \Uy\ta zjuodmrptz atovc 
37* C znt 30 Xemd xai axoXovOctx; enC 5 Xeixxd otovg 100*G 

O Iqoavec^ t^9^ vpoiow(h)XE nQOXcnaotixd Em 2 oipcg otov< 65* C oe 6 x SSC, 0,2% pdEia oooaXfloviavr), 
0^% Ficoll, 0,2% itoXvptmXom^oXtddvn, 0,2% 6to6ExvXBEux6 vdteip (SDS) xm 50 m-yp^xXoiXx. DNA o?i€qh«- 
40 xoc ooXxoj4cn3 xaxEQYaov^vo he VTtE^ovC- AxoXov*8uk;, xo ^eqi^ov xo ar)\uio\i£vo avi^ve^ vdy^a avxtooaitrig 
^oaxE'eTixE oe 15 xXotXx. cpoE'crxov niynaxog nooxataoxuxfJs uPefotooT}^ xm o r\B[u5c ytQ&rpcz evto^ avxou 0X0- 
wxtiax; atov? 27*C ^ie fytia avaxivriOTi. MEtd tt|v vPoioowr), 0 T]Bvidc |EnXv0tiXE 3 <poo^c xdOt yoQa tni 15 X£*xd 
oe 2 x SSC 0,1% SDS xai autoQa6iOYpaq^&mcE. MExdxo^EnXvfia oto &10 oidXvjia, aXXd xiooa oxov? 50 *C. xai 
fiE dXXn avTooaStOYpacpfa, E|axoiPw9rtxav 01 nXdxEC, o* ^epiExovoeg aXXr|XovxCec DNA ov^-^o«|icrttx£*s tou ex- 
45 xivm^ HExaXXaliY^vEonc,. 

EjteiotJ o E|axpiPa)n€vcx; xXcovoc Eivai ajrotE^EOjia Evd; EXEOdSutXou, y\ nXdxa xaXXtEoyiOnxE ndXi, 
Eiuxvakf\<pOrptav xa oxdota vp(>t5o>orK; xm t^axpCpaxn]^ 
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(ioo^o.-nuifc vtj he Tri^-HCI, ;rcxd ?,5) "xm xutcr,q>wvUm)XE he .nyoutJijxn 2 &fM.>v auyov^diievnc (tUUivo/a^ 
Mrui oji6 qrvyoxfvtgrjon * al ^Qavan tov otpaitnov, to ypa^iionoirijievo DN A 6utXvl)riXE evidc 50 h.Xt. v6u- 
toc xai ti ovyxEvrotixrri v.-toXoyfonpiE at rrrjxTrj aya^yic. 

5 MeTaXXacty^vccm oe 3 groom PCR: 

*0;ta>g cpaCvrcai otrjv Etxdva 4, n 3 otcioi'wv neTaXXa|iyev£crr| JtEeiXaitpdvei tt) X(r1°n TEoadgaiv Exxivrruuv; 
Exxivtrnfc ^TuXXa^iv^vcoris: (*A): S'-GTGCGCAGGGATGTTCGGAATGTTAGG^' 
Bcn]9<5g PCR 1 (= B): 5'<K3TCATCCAGTCACTG AGACCCTCTACCTATTAAATCGGC-3' 
BanOds PCR 2 (=Q: 5 # ^CATGGCTTTCACGGTGTCT-3 / 
10 AdM PCR (=D): 5'~G GTCATCCAGTCACTGAG AC-3' 

Ta 3 ordoia ExrcX&rnptav jie to axdXovOo puOnLonxd -co a-ioi'o nsoiExei: 10 mM Tris-HCI, Titya 8,3, 50 mM 
KCU 1,5 mM MgClj, 0,001% tEXar(vT|, 0 2 mM dATP, 0,2 raM dCTP, 0,2 mM dGTP. 02 mMTTP, Z5 hovooe; no~ 
\v\iBQ&or\<; Taq. 

£to atdoio 1, itpoat^Orpcov 100 pMol exxivt]tt] A, 100 pMol Exxivm^ Bxcu t fMol ytxt^WKtoi^vou nXaovuot- 
15 ov oe €va ouvoXo cctd 100 \l\t. \dy\iaxcx; avnooacm,c xai cqpa^^atrixav 15 xvxXoi tojv 2 Xe.ttwv otovc 95 *C tcdv 2 
Xe;ttujv move 37"C xaitcov 3 Xejttwv oiou$ 72*G 

H ovyxEvromoii tov jtDoTdvro$ PCR EXTiy^OijxE oe jrmcrVj ayapd£TK. AxoXuuOux;, exteXectttjxe to ardoto 2. rie- 
QieXfj(p0T)xav 0,6 pMol Ttooidvroc tov oraouw 1 xai 1 fMol Yoa^onoiti^evov nXaojiifiCov oe c'va ovvoXo and 100 
ji.Xt. tov ovu/te'ow avacpEQe^vTog ovOtnorixov xai EqpaQ^dan^xe 1 xuxXoc aiwS 5 torcd orov^ 95*C, 2 XtJnd cnovc 
20 37*C xai 10 Xemd arov; 72*C. 

Sto jiiY^ia avTi&oaon; tov otooiov 2, nooar^0r|xav 100 pMol Exxivrrnj C xai 1 00 pMol Exxivryni D (xaOeva 1 
H-Xt.) xat E(pao|idarT|xav 20 xvxXoi toiv 2 Xejttwv otov$ 95*C, t<ov 2 Xetttojv otov$ 37*C xai tcov 3 Xejttow otov? 
72*C Avr6$ o xei^io)*dc nEoiEXd(iPav£ to ordoio 3 oty] 6ia6ixaoia ttjc; nrroXXaliyE'vEOTis. 

25 AnouoVtiKm tov UETaXXocvufvov OpavoiiaToc TtEotoptoiiov: 

To JtpoldV and to ard6io 3 ajiojuyvtoOtixE wt6 Tn\xxr\ ayaod^c xai 6ioXv0t)xe |avd oe 20 ji.Xt; v&aroc. 
AxoXovGcu$ t x^cvrrpcE he to ;iEOiooumxd iv%v\io BspMII oe owoXixo* dyxo 50 hAt. *ie xr^v axriXovGrj ovvOeaT]: 
100 mM NaQ, 50 mM Tris-HQ, jiex« 7.9, 10 mM MgQ 2 . 1 mM DTT xai 10 \xav6bts BspMII. ExteX^ottixe Encoa- 
ctj\ otow; 37 *C em 2 w^e^ To Ooavauxt 264 bp BspMllI cctonovoiOT)xE tm6 \i\a n^xrfi ayaQotTi^. 

30 

Svvosotj pro cpooE'a Exxppacr^c pAHL: 

To JiXao|iC6io Extpoaong pAHL diaaxtarnxE \it BspMII vn6 ng wuniQto owOrixf c xai ajto^iovwOr|xe to HE^^dXp 
eoavo^ia euro* jua -tt|xt^ ayaoi^Tjg. To CLiojiovtoOe'v nfraX/xr/ntvo 9oavo>ia cog oviotE'qw ouvoeGtixe he axrrdv to 
<po(>Ea, xat to iiCy^ia ouv6eot)5 xPTl^onoifjBTixE tiqcx; Hna^uSotpioorj tt\q E. coli. H naoovaia xai o ^ooavaroXi- 
35 o\i6<; tov Ooavcnanog E*tiPePau50r|XE ^ie'ow SiriaxuTT^ evoc «aoaoxEvdo|iaTog nXaofuot'ov and eva tujio jirranoo- 
<pwon? )i£ :TEoioptonxd Ev^vjia. H avdXvori aXXTjXovxCag exteXeTottixe oto 6CxXwvo ^XaoiiCfiio \iz tt\ xq^ot] rr\c he- 
0<$6ov T£on«Tuniov nig 6t6eo|v aXvotoag -tov ove'-ttv^e o Sanger. To nXaojuSio ovopdoTTptc pAHLD254N xca ci- 
vai aJiaodXXaxTo \le to pAHL, Exrd; and to oAXoyh^vo xu>6ixdvio. 

40 riaodoEiviia 4: Kgra axEvrl tojv nkaauibtov nov Exccodilovv aXUc rraoaXXavfc xnc Xutdonc Humicola. 

Oi oxdXovOot JiETaXXay^if'voi twcoi xaraaxEvdon^xav ^e tt]v C8ia ^9o6o dctcoc nEOtvodcpnxE oto naodoEiyua 
3, exrdg a*6 xr\ xpiot] dXXtov .teqiooiotixwv Evtv^uuv yut ttj xwvevoti tov PCR-.tQOidvrog xai o (pooEac x(m.amo- 
.TOitjOrixe yia trjv EJiavaxXomvio^oTi tov ^etoXXoyjievov 0oavo>iaToc. Ta ovdnara twv nXaani6fa>v xat exxivTftwv 
^ov xpTloi^OTtoii&nxav yia tic Toocronoi^OEi^ exow toe xotuxte'ooi. 

45 
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) Qvopu-nXu^iudiou AXXtiXouxui t'xxivrvxij A 

pAHLD254K 5'-GTGCGGACCGATCTTCGGAATGTT-3' 

pAHLD254R 5'-GTG CGCAGGGATTCTCGGAATGTT-3' 

pAHLD242N 5'-GCCGCCGGTGGCGTTGATGCCTTGTAT-3 / 

5 pAHLD242N/D254N S^TGCGCAGGGATGTTCGGAATGTTAGGCTGGTTATTGCCO- 

CCGGTGGCGTTGATGCCTTCrAT-3* 

pAHLESTR 5'^GCGATCCAGTrrcrrATCGATCGAGAGCCGCGG-3 # 

pAHLE87K 5'-CGATCCAGTTCITTATCGATCGAGAGC<IACGG-3' 

10 riapdoe wia 5: KaxaoxEvrl xary napaXXavtj&v Xindonc uiota ovvovaouov toyv oia0eouio)v UExct>XXavu£va>v tv- 

nt»v: 

Oi axdXovOoi \izxaXkrf\i£voi tunoi xaxacncEvaoxTjxav jieooj ovv&uaoiiov tow Opavo^idxajv xXnoyubUrv tujv \it- 
TaXXay hevcov tu.-taiv now xmcurxE vdotnxav avturcptu. Ha nnodoEiY^a, o p AHLE87K/D254K xaraaxevaarnxE 
aw cuiojwJvtoor)? x^^axo^ jtEQtopianov BamHI/BstXI and tov pAHLE87K xat tttv e 1007(17^ xov Oqouo|ukoc 
15 axov pAHLD254K nou x^s™!** BamHI xcu BstXI: 

nXaoinoio 

pAHLE87K/D254K 

pAHLE87Q/D254N/D242N/E210Q 

pAHLE87Q/D242N/E210Q 
20 pAHLR209A/E210A/D96L 

pAHLR209A/E210Q/E56O 

pAHLE210Q/D242N/D254N 

pAHLE87Q/E210Q//D242N 

25 napd^EiYna fr 

MExauooaxoon tov Aspergillus orvzae (vevixt) 6ta6ixaaCa^ 

Evo<FOaX|ifoTTixav 100 x^nXt. YPD (Sherman ct aU Methods in Yeasts Genetics, Cold Spring Harbor 
Laboratory, 1981) jie andoia and A. orvzae xat tnt$6ovr\xav \xz ovax£vt]an en( nEotnov 24 woec To ^vxrjXio auX- 
XtxQnxE vie 6t^er|OT) jifoco miracloth xcu J=EnXx<b)xe he 200 xXoxXx. 0,6 M MgS0 4 . To jnrx^Xio aiioofjQnxE svtd? 15 
30 x^** 1 - UM MgS0 4 , 10 mM NaH^PO^ nExd = 5,8. To ai(Don^ia t|n>xOnxE <w *dyo xai nooat^OrjxE 1 xXoxXx. 
ovQhiotixov ;t£pitxovxoc; 120 xXoryp. curd Novozym 234, <povovidc 1687. Mcxd atd 5 XEJtrd, nooat€0nxE 1 xXotXt. 
and 12 xXctxyo./xXoxXx. BSA (Sigma tvnos H25) xai t| Entoaarj auvExiaxnxE |ic tjnia avdocvon; tnC 1,5-2,5 woec 
oxovs 37*C tixwou oxo EmGEwenOev bny\iu 0x0 juxoooxdmo £>ve ooaxdc £vag iievdXog aotOjid^ and nDorronXd- 

OTEC. 

35 To ait6ox|jiet 6ir)0if(mxE ^oto miracloth, xo 6^0x^0 (pe*p0Tpte oe ttnooteiotonEvo 6oxi^aoxixd cxoXrjva xai Em- 

xaXv<p0nx€ jie 5 xXotXt. and 0,6 M aooPitdXx|, 100 mM Tris-HQ, n^d » 7. ExxcXfoxrpu: qnr/ox/vtor]crn em 15 Xe- 
ntd at 1.000 g xai 01 noarronXdotES ouXXlxOrptav and tipr xoov<pj xov nooaxE*(paXov MgSG 4 . Ilooate'Or}xav 2 
dyxoi STC (12 M oooP«dXn, 10 mM Tris-HQ, nexd - 74. 10 mM CaCy oxo auogr\\ia xou nowonMoxr) xai xo 
\iiy\M (rnrfoxEvtoTienxE oil 5 XEirxd at 1.000 g. To oqwi^o tov notmojiXdoTrj E.-tavaico^OrjxE oe 3 xXcnXx. STC xai 

40 Enavaoq>aioonoiT]0nxE. EnavaXnqjOrpiE avxxj r\ 6ictoixaoia. TeXixux;, 01 nowrojiXdoxE^ EnavaMootJOrrxav oe 0,2-1 
XXotXt. STC 

Avaju'x^n>tav 100 \lXz. and to auugnjia tov jtottftaTXdotri \x£ 5-25 \Lyg. p3SR2 (eva yovCoio amdS A nidulans 
nov (jje'qei to jrEoiyoatpdjiEvo nXacnittio vnd Hynes et al, Mol. and CeL BioL, Vol. 3, No. 8, 1430-1439, Auyovoroc 
1 983) oe 1 0 *i.Xt. STC To \iiy\ia a<p€0iiXE orr\ eEO^oxpaout otojiaxiou (BJL) sjii 25 XEirxd xai npoax£0r|xav xui 
45 crvauixOnxav nooorxxixd (6uo <pooi;) 0^ xX<rxXt. and PEG 4000 60% (BDH 29576), 10 mM CaCl 2 xat 10 mM Tris- 
Ha. nexd = 7,5 xai xeXixox; nooci€0nxav 0,85 xXotXt. tov t6tov 6ia).vjiaxoc xai avauixOnxcrv noooExtixd. To y£y- 
\ka aqp^OTixE orr\ ©.A. EnC 25 XEntd, nEoifiivriOrixE oe Z500 g EnC 15 AEnxd xai xo oxpaioi'o EnavaiiopriOTpcE oe 2 
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xXorXx. uug|tiTuX»ic \ Jt M. Mtid wwi |Uii uxoVu xuTictyijjivuD| 01 n^ntvi/4Mnec.tJUt^o(lT)xcc\' oe f Xuxuntg JtAtixe; 
(Cove, Biocbem. Biophys. Acta 113 (1966) 51-56) xtQifyowez 1 M oovxpotrjg. hexo = 7, 10 mM oxexanidio o>c 
•■"1YH a^onou xai 20 mM G&CI ;tqck; avaoxoXif xr)C avd--txv!=Tig vxofctQuav. Meto and eximtori kjiC4-7 Tjiie'peg <noug 
37* C ovXXe*xOrpccrv xa ondpia, uud^Otjxuv evidg oxeCpov uduxoc xai cutXtoOrjxav ae ^vaoixE'g unotxie;. Avrrj tj 
5 ii£*8o6og £,-tava>ijcpOr|X£ xai ta axdpia juag jiovaoixrig unoixLac ojtoOrptf u8r|xav \urtit rt\ 6euxeQ7) ejiava-to^dvci)- 
ctt) u>g evag nooo6iopic}i£*vog nexantH^po^i^voq Timog. 

napdoeivita 7 

"Excppacm rnc jrapaXXcyrk Xndonc D96L evxdc A, orvzae 

10 OpAHLD96L ^a^op<pu>GT|X€ oe & oryzac IFO 4177 \iiouy <ruv-\iriu\L6\y<pMary; \u p3SR2 mQis'xovxa to vovt- 

6to amdS and tov A nidulans dxuog jttpiYp&pexai «w naoddetYltu 15. Oi .Toeaoxr wtoOfvxec tug ovwxe'ixo jtpwxo- 
;tXdoTEg Entodatrixav jic eva juy^tt curd loec jxoo6tt}te; pAHLD%L xai p3SR2. \xz xt\ %&\ar\ xzqCjiov 5 yuyq. cuio to 
xaOevcu Ertavcuio^ovaiO^xav ovo (popdg 9 ttEToiiopcptoiievot tvitoi oi otioCoi pnopououv va xpTjoiiiortoiYjaouv ttxe- 
tojuoio cog novq irrryrj a^uJxov. Mexd tr^v avdrm><~r] ae YPD eni xpeig rme'pEg, xa vjicpxei'neva xaXXie'pYeiag avuXu- 

15 tfr|xav x^iai^o^oiamac tov JinoadiOQiojid xrjg 6pnoTixdrT|Tttg Xuirfon; drcwg jrepiYodipETai ato napooEr/iia 16 
(KaGoQiojiog t<i)v TOtoaXXaytav Xurdong ttjc e<pevpeor|g). O xaXvtepoc nera^ioQcpw^tvo; xwtog EAiXexOrotE 71a :ie- 
paixE*pa> ^eX^xEg xai ava*xdx9Trxe £«C 4 Tj^peg oxovg 30* C oe nia (pidXri avaxfvTjorig 1 Xt. oe neao 200 xXatXx. 
FC4 (3% dXevpo odyiag, 3% naXxo6E|tpivr|, 1% ffEJxxdvri, to Jiexd puO^iarTrxe oe 7 tie 4M NaOH). Ynd auxECxig 
owOi'jxEC o nrxanoo<pa>nevoc xvnog axefttooc *Epuiou 500 jiovd&eg XutdoTjg avdxXcrXx. xaXXie*<ry€iuc. 

20 Oi dXXeg naQrtXXctY^g XmdaTig sapdxBqxav xvpto>c <wtwc JiepiYpdtpntte avwT£'o*o, he tt) xe^ar) trjg yEwxrjg 61061- 

xaxnac nou aEoiyodcpTtxE oro riaodoeiYna 6. 

naoa6etYua8 

KaOaptoitdc tojv .TCpaXXavoVv Xmdonc rnc E(pEVOEOT|i; 
25 ITooo6w)p>oti6^TT)g6^oTixdTTftrt$XirtdoTjg: 

IlaQaoxEvdaiTixE tva \m6mQ<n\La yia Xuidor] \t£cto YaXaxTtD^tctto-ioC^aTic x^tpourvyix^g yXvxeqlvt^c (MERCK) 
jae ttj xoiioT] aoapixov xdjt^Ecog a>g YoXaxKO^iaToatoinni. 

H ooaorixdnrta rry; \utdary; ^qoo6lo\)Cottjxe ox jifxo 7 jic xen^l iaeOooov cnux. nexd. 0^voty]xe jua ju>- 
vdoa 6paaxix6tT|Tas Xwdong (LU^XotXt.) a>c tj ctvaYxaia ^oodnrta yia ttjv turEXEvOE'otoor] ev<5c H-Mol Xuiaoov 
30 o|^oc cevd Xe.ttd. 

ZtdSio 1 : <^oxEVTOEtrat to ioteoxe(^evo sujioianc, cwoooteETai to (tj]\ia. PuO^toi to ,iExd tod vxeoxeihe- 
vou oe 7 xai n^oatCOETOi oxaoiaxd C005 dyxoc x^vxPi; aUkrvdXnc 96 %. A^vetui to ydyyux oe r\Q€\da enC 30 Xe^trd 
evrdc; nayohyvxQOv. CnryoxEVTQECtai xai ojioquCttetcxi 10 t^rj^ia. 

Stdoto 2: IovToavraXXaxTixrj xot&iiatOYoacpCa. AiT)6Euni to v^eoxeChevo xai (F^oetat oe ot^Xti taxcCac porjc: 
35 DEAE (Pharmacia TM) ioopqottt)ji^vt] \u 50 mM tqic-o|ix6 evOmorixd nexd 7. He^UvExai oti)Xt| he to C&io 
pvO^iouxd \x£y&\. t] ajxooo<S<pr)CTr] ora 280 nM va eivat juxodiEDTj and 0,05 OD. ExXovexai r\ 6eonEv^evn Evtv^ixrj 
dgaonxdrrrra \ie voawiixr) paO^t'ooxTT) dXaroc evxdg tov »iov gvOtuorixov (0 ecac 0^ M NaCI) \it rr\ x&\or\ dyxwv 
nEvte OTT]Xt6fv. XuXXEYOvtana xvirj^ara nav nEpiE'xouv ttjv Ev^u^ixf) 5^)00x1x0x^0. 

Sxdoto 3: YoodVpoPri xOw^atOYoacpCcL PuOjutexat r\ Ypawtono0iaxdxT|Ta xrjc 6e|ajiEvnc nav wpiExei xr)v ev^v- 
40 luxrj 6paoTixdxT|Ta oe 0,8 M jit apooOrlxT) oteqeou o^ixov an^iwvtou. ^prrai xo rv^v^io oe arrjAn ar)XTT|c TSK 
Butyl-Toyopcarl 650 C (foaQiomr] axd ttjv Tosoh Corporation Japan) r\ orofa E^oo^exxTfjOnxE .Tpoxatapxixd ^e 
03 M o|ixd aiijiiovto. HenXevExai to jirj ow6e9ev uXixd jie 0,8 M o^ixov a^iwviov xai ex>^i5Exai xo 6eoiieuh^vo 

vXixd \IE CLTOOTOYJi^VO UOiOp. 

Stdoio 4: ExXovETai jie vbtoQ tj de^anevrf rtcv nEpiE'xEi tt| otxxoTixdxTrtu XutdoT]c npoc QvB\uar\ Trjg 070^1^617]- 
45 xag oe 2 mS xai nxxd oe 7. OEpexai tj 6e?anEvfj oe oxVjXn OEqpaudtng uijrnX^c ojtd6oor|C O (Pharmacia) e^ioopoo- 
nrine'vrig ^eoxaxapxixd he 50 mM xpig-o|ixd ovOfiioxixd nexd 7. ExXovexm xo 6eojiedhe'vo cv^vmo \ab Ypcm^uxTt 
$a8\iLbwoj) dXatog. 
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riatxa>etYua9 

Ax&oot) a xo jtXuoiuo tujv nttoaXXtr/ijjv Xu-iacmcTnc eopf voconc 

H a-tdooan ato JtXvoiuo xwv xayaXkixyv'jv X^-idon? Humicola lanuginosa vr\<; EqiEOocon; ExxH^erpte he fttior) ttj 
ooooXoym tv^u-ov at x^YQ- *QonEtvn$ ovdXwoo <nHi<p«va \i£ ttjv OD^ oe oir/xoion. xov dytfto xuno Won; 
5 H. lanuginosa, 

ExreXe'crrnxov ooxiuis nXvoi\uxxo^ ot mnrfeia ^oeux; ttov 150 xXotXt. eEouoOTaTTUurva Evrdc voooXovtoou. Ta 
jioxYjoui ^oEtog cryaoEvrnxav uxxeiywvixEg uxryvrfTtxe'c odf&ovg. 
Ot jiEi^ajitnix^g ovvBnxE; rftav cog xdrwOu 

Oooog: 3 xvxXoi ue oXovuxrut ^pavon. \ieuj%\> xdOc xuxXou 

10 Yvo6nXuoi'nat05: IOOxXotXt. avd ^orrfeto ^oew; 

Y<paovdnvo ncH>^v0ena: 6 nct0EvO£>cmi (3,5 X 3,5 cm) avd jtoxrfeio ^oEiog 
'Y<paona: Bd|Afaxa; 100%, Test Fabrics Style #400 

X&toW- Xocouotiouevo Xao6C us EovOod xov Xovodv (0,75 x>^YQ. xe^wtj/yy. Xa^6iov), 

E(^|idon)xav 6 u.Xt. XaDOtov OeefiavOEVTog otovg 70*C oro xcvtpo xdOe jw^evO^juxtoc;. Merd xt\v EtpaoHoyfj rr& 
15 Xo^otIS* naoEveiuata Osouiivenxav ox <povovo <nou$ 75*C em 30 Xcircd. Ta naoevO^jiata axoXovOox; ccioOr)- 
xevO^xav oXovuxtuog onj 9. A. «-tp>v and to jiooxxo £e* jiXuucl 

Anooov.-umixd: LAS (Nansa 1169/P, 30% a.nL) 1,17 ypAt. 

AEOPobanoI25-7) OJSyQjkx. 
Toicpwoxpooixd vdxeio 1 ,25 y«*At. 

20 ©£uxd vdtQio 1 yoVXt. 

AvOoaxivd vdtoio 0,45 ygjki. 

rivQtuxd vdroio 0,15 yQjkx. 

ruxd 10,2 

2vYx^vtQwon XutdoT)?: 0,075. 0,188, 0,375, 0 V 75, xm 24 X^YQ- *H>u>T£ivixrjt; XwdoTj? avd Xitdo 
25 Xodvoc;: 20X£nrd 

OcQiioxoaofa; 30*C 

nXuomo: 15 Xejrrd oe tqexoOuevo .kSoiho vEod 

Hiioavon: oXovuxxfa^ orn ©.A. (jiedwoo otouc 20*C, oxer, vyoaofa 30-50%) 

AlioXdyiiOTi: uxxd to 3o jiXvoiuo, hetqt^Otjxe o PaO^dc uvdxXaonc ata 460 nm. 


30 


35 


40 


A-TOTEX^aucrrn 

Ot xcultvXec 6dcii5-ajidxeionc ovyxoCenxav yia xig jTaoaXXayE's Xutdon; xcu tt|$ qrucnx^c Xutdons H, 
lanuginosa . Oi xajurvXeg o6oTj;-artdxQtort5 vnoXayCorrixav he ^^000^07^ xwv oeoouevotv uitprioT]? axnv axo- 
XouOn, e|ioxooy|: 

AR " AI W — (I) 

TO AR etvai to EXfpoa^duxvo cliotOeouxi oe uovooe? avaxXcanxdrTTrag 

to C ei'vat n ouyxe'vtocuoti tov ev^uhou (xXaryy/Xx.) 

TO AR (»y. eCvai o^rftepd ^ou Extpodtet to UE71010 anatE'XEoiia 

to K eCvai uaa otaOEod* to K 2 Extpod^Ei ovyx^vrewar] tv^iov omv cwioCa XnnPdvE- 

xm to \tio6 too uEyCorov anatEXf ouaxoc 


45 
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yia xdOt xaQaM&ri Xuiduri; <fcto>g tnia% xui yiu xtj Xi;uun) rtygiou xvxov. O jtaedyovrcK 0r Xtuikiyic, Otf&exm vk 

- C^C (II) 

txtped^Ei tt[v jwxK*ntxa jtQioietvns x^c na^aUcr/tj; Undone nov xeeidt cxai yia xt) tou Cfciou iutocEX£o)ia- 
to$ dmog auxd eXifaChi ae 0,25 xXaryQ-Ax. us avatpOQd ottjv ,n>uxietvr| dyouw xurcov (C^). 

"Etaw n 6ia&txacui yia xov UTioXoyioud tov Jia^dyovta peXxuaai^ Etvcu a>g axoXovOux;: 
10 1)" To cutoxeXcovia ttjc itQortEiv^c; 6y&oo tvnou ata 0O5 xXoxyo&x. (AR oywtliTO5 ) vtcoXoyiottjxe ue tt| PoijOcia 

-n]C E^Cmoarjc (I)- 

2) ti auY^^VTQO)an xtjc; JiatfttAXayifc Xuidanc nou n^oxwaei cu«5 xo i6io cworAcojia drciog rnrn^ tod nyptou tujtov 
ma 0,25 xXorypAx. vnoXoyCcmtXE ue xi\ Po^Oeia t^g axtiXovOrjc cliaoxn^: 


15 C a ( \C AR ftn?IOtTMO< V 

c VN-w^rr — r ) 

3) o Jtaedyovxa; PeXxuaar^ VTOXoyiorrjxe *ie vc\ Por|OEiaTT|c E^ioworjc (II)* 
Ta a3ioxtXia\uxia cuieixovCtovwu axov axdXovfto nCvaxa I 

nCvcncac I 


20 


(III) 


naeaXXay^ 

naedyovT«s peXxfoxnig 

D96L 

4,4 

D111L 

1 

E87A 

1 

E56A 

1,6 

E56Q 

2.6 

R209A 

1,1 

D242N 

1,7 

R2O9A + E210A 

1,9 

R209A + E210A + D96L 

2,8 

E210Q + D242N + D254N 

1,8 

R209A + E210A + D96L + E56Q 

1,5 


25 


30 


35 


And tov riivaxa 1 cpafvriai 6ti ol iiaoaXXayE'c Xindarjc R209A + E210A, E560 xai D96L e*xow uia orjuavuxd 
xak\h€Qt\ axdboat} xXuo(\iaxo% osi6 tttv XctdoTj dy^ou tiktou. Avxd mOavo^ va urooCoexcu mo juia^evo aovr^ti. 
xd (pogxxo xat ctttjv au§rju£vr] vo^cxpopfa auxwv xwv jtaeuXXayGiv jiwj npoxwxEi a-id ttjv av^i\\U\r\ ano^x5(pr]OTi 
xatd xt) 6idox£ta xov :xXuoiucnoc xat owEno>g UT|ffiXdxEDT| b[>acmx6vr\ia xaxd xtj 5id^x£ia xtjS <pdoT]c xou crcEyvoV 
uaxoc. H ojw56oo^ xwv jiaeaXAnytuv XuidoTjc E87A. DlllLxai R209A ewai Car) vie avn) xov ev^v^ov d-^tov tv- 
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Tluodoxiymt 10 

Au£rmevt) Ocpuixn ruordOrta to)v nauaXXaybW Xlttcutt^ 

H Oe^ixtj EvcrrdeetaTaiv FJitXrynevwv ;iai>aXXtryo>v tnc Xutrianc H. lanuginosa e^ei e<=Etuam fie Aicttpooixn 
GeonioojiETDia lacwcn; (DSQ. Me ttj xe^^l «unfe ttjc xexvtx*)c, r\ OEottoxoaoi'a Oconixifc netovouuonc. Td. xa- 
5 Oog^m \iz QiQ\iavor) evdc 6iaXvnaro; ev^u^ou ox araOeod nQ<r(Qa\i\umo\i£vo ovOnd. 

neifyiuara: 

Tta tig iQtwtz jjp\o\\io:iotf\Qy\xz o SeD^ioc^OTjtiis Auupoooafe Zdoajorig MC-2D euro t«v MicroCal Inc. Ila- 
QCiax€vdcm)xav ov8jmmxd btdkv\uxia 50 mM aug axdXovOe; n^c nexct: 4 (o£txd), 7 (TRIS-o|ix6) f 10 (yXuxivr)). 
10 H <nryxivTpa)ar| too ev^vnov xunatvorav cuid 0,6 E*coc 0,9 xXarye^xXaiXt., xai \iut owoXixfj noo6trtm%^t\ai[kOKQii\' 
Otjxe CLtd jiedwov 1,2 xXotXt. yia xd9e rceioctna. 'OXa to oECY^ata OeyMavOnxav cat6 5*C e'ok 95*C me Eva qvQ\i6 
odooo>ang 90*C/wocl 


A,-xoTC>io|iaTa: 

15 Ta anoxt\£o\iaxa yia tov 6yQto zvno xcu Toog EmXpy^ievoug ^i£TaXXy^£vouc Tviroug clieixovl^ovtoi arov uxd- 

XouOo jnvaxa. 

*exd4 ncxd7 nrxdlO 


Ao. 

MetdXXa|Ti 

Td 

dTd 

Td 


Td 

dTd 

WT 


58,9 


74,7 


69,3 


1 

F211A 

60,2 

+ U 

75,8 

+ 1,1 

70,3 

+1 

2 

T267R 

59,4 

+0,5 

75,7 

+ 1 

70 

+0,7 

3 

D111N 

58,3 

-0,6 

75,6 

+ 0,9 

69,9 

+0.6 

4 

F211L 

57,8 

-U 

74,8 

0,1 

69,4 

0,1 


Xr\\i£((aat\: to dTd tmodnXoivci ttjv aXXctyn atr\ Geonixij EvardOewi ox; ajtot**Xeona rq; ncraXXayqg. 
jna pdoEiYHall 

30 STaOEpdryyTQ xard tnv cCTdChfogvon tojv napaXXjavw Xindonc H. lanuginosa evrdc wooV3 cuioomincnrnxov 

Aoxt^dornxav luoixlg naQaXXxrfic, svidg xtodnmov vyoov ajroppi^ravrixov \iz xtyv axdXovOr) enWOeor}: 




% w/w 

Aviovrixdc 

LAS 

10 


AS 

1 



14 

Mn. lovttxdg 

AEO 

13 

AtaXurn£ 

T^-ngonavootdXr) 

3 


AtOavdXn, 

5 

PuOnuxtixd 

TEA 

6 


xiTOtxd vdxpio 

1 

Me*oo E^ou6eT^QciKn)g 

NaOH 

2 

ItaOEDOJtOlT^TTjC xi-X. 

SXS 

1 


Ca 2 + 

0.0025 


tpuxnpovixd 

0,4 


Na 2 S0 4 

0,2 

'YSa>o 

jtpoonOE'iievo e'ox; 100% 


nexd 

8TJ10 
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10 


15 


20 


30 


35 


U\)tMn£(h\%uv 1.00U LU/ytx luco^ncmixou xai oe ^hhxu OEiyiiuru aoooTElhrxccvO^S AU/yy. (Alcalasc*).- Ytt 
bz (y^ata (XJioOr|XEUTT]xav oiiupuyva he to axdXovOo UXW 1 xaOe va £ ic tdltXouv) 


0EQ^oxQaoCa (cio0r|XEvan^ -t8*C 30 °C 

JtEX^^Xwe^^^edan 2& 7ti^e; 2& 7 nn€t>£S 

wxd 8, 0,025 AU/yo- 2 t\^qb<; 

Eq>a^idtovta; mmf tt]v Enwaon. xa 6rty^aTa avaXuOrpcav oOjuprnva he ttj jie'0o5o LU (Novo Nor disk AF 95,5). 
Yjto0ETOvtas drv didonaav} tt£ ooaowdrTjTttc Xtftdor]; axoXouOei jiia xivrjnxif avtCoQuar^ Tt(WVrrjc; Td|T}c;, tj 
otaOEpd tt]c xaxwirag didoitaoT)C jutoqei va rtoocotooujm (o$ egrjc: 

A(0 - V**P(-k*t) 

to A(t) Etvai tj ooacTtocdTrjxa ev^vhou oe X(?dvo U to A fl eivai q aQXuaf opaonxdnrta xai to k r| ora0e(>d Taxim|- 

Tin to anooptfTcavTixd ttov TtE^iXa^pdvei no<in£doT) ictooeC va vnoXoyunEi yia oruOeod Taxurr|ta^ yia xrjv npw- 
te6Xuotj m6 rr\ axlar\ 

A(t)-V«P(-t k+ V*0 


okov to k^ e{vai rj oraOcpd Ttrxt>xiTta$ t7]< jioonedXvoTis, xai OJtov to k vnoXoy^ctm and Ta SESo^eva otaOeod- 
Trrtac now JipoootOQCarTjxav yia to ajrop^tmaviixd X^otc *T(MorEdoT|. 
25 xd9e jretoa^ia, rj Xutdor) dygiov Ttfctou R lanuginosa nepicXrjcpOEi tog avcwpood, xai tj ovyxoion twv jcaoaX- 

Xayairv ue auxEC tov dyQiou twioj eyivav fiovo evt<5$ tov .tEHHx^crcoc yiu va jieiwOeC tj aPEPatorryca tt]? 6taxv^iav- 
ot|5 avdjiEon <rta neiod^ara. 

AxoXouBo)^ «aQExovtai Ta anmEXe'ajuna, xai r) oxEtixtj PeXeuoot] hi«c ntttxtXXayrfe evavu tov dvDWu tv.tov 0)5 


drou to IF OT|uatvEi naodyovtac PeXti'cdotjc, to k W| Eivai r| otaflEpa TaxvTTrrag 6tdcCTaor]; tou dyetov tvnov (oe 
oeoojicVES ouvOrjxEc) xai to k, Etvai n. ovtCotoixti oraOtpd Taxvntrac ttjc E^exa^nEvrjc noQaXXayrjc oro rtuo hei- 

To IF ExtpQd^Ei tt) oxetixti PeXtCukjti oto xodvo T|ni£<urfc (to l? % = 2 ujiootiXwvei dti 0 XQdv<S TlJutw^S ttj; ^a- 
(>aXXayr{g x eivoi &utXdoio£ an 6 avrdv tod dypuw vkzov oto C610 nEioafia). 

Me Pdon \iia exti^t]07) twv otaxv^dvoEwv xtuv avriyodtptov oe eva nEtoajta to IF < 0.7 ^ IF > 13 OewqeCtui otj- 
jiavTixd 

40 H novdoa tou kz eCvcu (tiju'pa)" 1 . 


45 
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+oXxoXAot) 




k'>IF*> 

k p IF 

k_ 

r 

IF 


3 

0.02 

0,48 

0.19 



5 

0,02 

0.40 

0,16 



6 

0,00 

0,34 

0,09 



7 

0,01 

0,52 

0,22 



8 a 

0,01 

0,50 

0,09 


* 

b 

0,01 

0,52 

0,07 


D96N 

3 

0,00 

0,21 23 

0,15 

13 


5 

0,02 

03 1,6 

n.<L 


D111N 

3 

0,00 

0.50 1 

0,16 

1*2 


5 

0,02 

031 13 

0,13 

U 

E560 

3 

0,01 

0,22 23 

0,14 

M 

D96L 

6 

0,01 

0,17 2 

0,08 

U 


7 

0,00 

0,23 23 

0,09 

2,6 

R209A/E210A/D96L 7 

0,02 

0,36 1,4 

0J0 

23 

E210Q/D242N/D254N 7 

0,02 

0,49 1 

n.d. 



2xo tutoegwiavTixtf oe jtExd & TO ^ c ^ vtu <5Xe; u£ stEourtojoEts *oX*5 luxod. xai Xdyo) tov ouvtohov xpdvov 
a^oOrfxEvar^ (7 t|^qe5, jiE£fctov to 90% ttjs *ictQajifvovoac ogamixoTrrrag) 6ev aooooiootteTat \u \izydh) axp>- 
pcta. 'Etoi to IF 6rv vjioXovfrmptE. 
25 : 

Zv\mzQao\Laiut& tvax; coiOjio^ xarv eXeyxOevtoiv jiaoattayujv ey.Et PeAtudu.eVt) avroxi ottjv nptoxEoXvuxn; ccto* 
odjiTian, xat oxtb&t 6\zg eCxav peXntjo^ev^ avroxi oe oXxoXixe*; ouvO^xec. 

ncod6civital2 
30 Ei6ixt1 fipgorixdrma 

Tia tic axoXouOo); 6eixwdu£VES TtaQoXXayit; Xuidor)$ heto^Otixe nia ^voXvteot) etoixVj 6t>aanxoTrrca (jTOod- 
thtec 6iacno)fiEvwrv jiogCtuv v-toatotujicrro^ avd ^ovdoa xpdvov ova uovdoa Jtoodrr]TU<;) ovyxymxd he tov dypio 
two (wt). A\n6 ormaivEi dxi oxtce'c ot Xutooec e*xow ^ua awnzQi) cltooootj voodXvoric; tov Jtoay^auxov v;toaT(u>>- 
Httio$. 

35 Ot XuidoEg ^VHa)0r]xav xai xaOaotonptav ^e tov i'6io Tpdcia Ot xaOaotanevEc Xurdaeg eX€x6t)xccv jie eva tv*i- 

xd Jigoobioounid LU (AvaXtmxfj iilOooo;, EoanEptxd^ aoiOnd^ NOVO NORDISK AF 95/6- GB 1991,02,07). To 
OECyna ovoXu0t|xe 6vo ^oqe'c, xai ot uioeg tide's xataxwoixav oe juvoxcl H noo&cr\xa rt)<; XQGnztvry; exri^Orpct 
jie jirtenoEic oimxijc jrvxvdriTTas u£ <pao>iawKpandjiETOo Shiraadzu. x^OL^ocToiLOVTac jrifxo$ xvnatos 280 nm. To 
bziy\*a Qetuyryhvxe xaOaod dtav y\ avaXovix^ Ttjrij tov OD280 oiaiooutirvn 6ia tou OD260 ijxav heyoXvteot| <ut6 
40 1 ,6, uo$C he nia \i6vr\ £wvn. T\K£XTQoy6Qr\or)s *nxTrfe SDS noXuaxcwiotov. 

Humicola lanuginosa Eiotxri opaottxdntra LU/OD280 

D111N 4290 # 
E56A 4890' 
L206V 4750 
45 R209VE210* 6686 

R209A/E210A/D96L 4818 
wt 3790 
*6oxj4idaTT]xav ^dvo d-ia§. 
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KATAXQPHSH AAAHAOYXIAS 

(1) FEN IKES nAHPOJ>OPIEI: 
5 (i) KATAXQPHTHS: Novo Nordisk A/S 

(ii) TTTAOS THS EC>EYPESH2: natfaAXayec Xunio^c 

(iti) API0MOX AAAHAOYXIQN: 2 

(iv) AIEYGYNXH AAA HAOrPA«J>IAS: 

(A) nAPAAHTTTHZ: Novo Nordisk A/S 
10 (6)OAOS:NovoAllc 

(Q nOAH: Bagsvacrd 

(E) XQPA: Acrvfa 

(F) TAX. KQAIKAX: 2880 

15 (v) ANArNQXIMH MOPOH YIIOAOnSTH: 

(A) TYIIOS MESOY: Auw&a floppy 

(B) YnOAOnrrHX: IBM PC av^^aro^ 

(Q AEITO YPHKO SYSTHMA: PC-DOS/MS-DOS 

(D) AElTOYPriKO nPOrPAMMA: Patenl In Release #1.0, Version #1.25 

20 

(vi) AEAOMEN A TPEXOYXA2 KATAOEXHS: 

(A) APIOMOS KATAeEXHS: 

(B) HMEPOMHNIA KATA9EXHS: 
(QKATHTOP1A: 

25 

(vii) AEAOMENA nPOHTOYMENHS KATAGEZHZ: 

(A) API9MOS KATA9EXHS: DK 2196/90 

(B) HMEPOMHNIA KATA0ESHX: 13 £EH 1990 

30 (vii) AEAOMENA nPOHTOYMENHS KATA9ESHX: 

(A) API9MOS KATA0EIHS: DK 2194/90 

(B) HMEPOMHNIA KATA0E2HX: 13XEn, 1990 

(vii) AEAOMENA nPOHTOYMENHZ KATA0ESHS: 
35 (A) API0MOS KATA9ESHS: DK 21 95/90 

(B) HMEPOMHNIA KATA0EXH2: 13XEtt 1990 

(viii) TIAHPO<I>OPIE2 ITAHPESOYSIOY AIKHTOPOY/IIPAKTOPA 
(A) ONOMA: Tha!soe-Madsen T Birgil 

40 (q API9MOS RAPAnOM ITHZ/I YN O WIS: 35 20 ,2 04- WO 

(ix) ITAHPO0OPIES THAEniKOJNQNIAX: 

(A) THAE4>QNO: +45 4444 8888 

(B) TELEFAX: +45 4449 3256 
45 (C) TELEX: 37304 
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(2) TlAHPO4>0PrE2 JTA THN AKOAOYG1A SEO ID NO: 2: 

(i) XAPAKTHPIXTIKA AAAHAOYXIAX: 

(A) MHKOX: 291 ontvo^ft 

(B) TYTTOX; ajitvo^v 

(D) TOnOAOHA: veam"*n 

(ii) TYn02 MOPIOY: ^(jwxctvn 

(xi) nEPITPA4>H AAAHAOYX1A2: SEQ ID NO: 2: 


Met Arg Ser Ser Leu Val Leu Phe Phe Val Ser Ala Trp Thr Ala Leu 
15 io is 

Ala Ser Pro lie Arg Arg Glu Val Ser Gin Asp Leu Phe Asn Gin Phe 
20 25 30 

Asn Leu Phe Ala Gin Tyr Ser Ala Ala Ala Tyr Cys Gly Lys Asn Asn 
35 40 45 

Asp Ala Pro Ala Gly Thr Asn lie Thr Cys Thr Gly Asn Ala Cys Pro 
50 55 60 


Glu Val Glu Lys Ala Asp Ala Thr Phe Leu Tyr Ser Phe Glu Asp Ser 
fi 5 70 75 80 

Gly Val Gly Asp Val Thr Gly Phe Leu Ala Leu Asp Asn Thr Asn Lys 

85 90 95 

Leu lie Val Leu Ser Phe Arg Gly Ser Arg Ser lie Glu Asn Trp lie 
100 105 no 

Gly Asn Leu Asn Phe Asp Leu Lys Glu lie Asn Asp lie Cys Ser Gly 
115 120 125 

Cys Arg Gly His Asp Gly Phe Thr Ser Ser Trp Arg Ser Val Ala Asp 
130 135 140 

Thr Leu Arg Gin Lys Val Glu Asp Ala Val Arg Glu His Pro Asp Tyr 
145 150 155 160 

Arg Val Val Phe Thr Gly His Ser Leu Gly Gly Ala Leu Ala Thr Val 
165 170 175 

Ala Gly Ala Asp Leu Arg Gly Asn Gly Tyr Asp He Asp Val Phe Ser 
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180 185 190 

Tyr Gly Ala Pro Arg Val Gly Asn Arg Ala Phe Ala Glu Phe Leu Thr 
195 200 205 

Val Gin Thr Gly Gly Thr Leu Tyr Arg lie Thr His Thr Asn Asp He 
210 215 220 

Val Pro Arg Leu Pro Pro Arg Glu Phe Gly Tyr Ser His Ser Ser Pro 
225 ' 230 235 2 40 

Glu Tyr Trp He Lys Ser Gly Thr Leu Val Pro Val Thr Arg Asn Asp 
245 250 255 

He Val Lys He Glu Gly He Asp Ala Thr Gly Gly Asn Asn Gin Pro 
260 265 270 

Asn He Pro Asp He Pro Ala His Leu Trp Tyr Phe Gly Leu lie Gly 
275 280 285 

Thr Cys Leu 
290 
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EP/I5153 

AHIGXEK 

5 1 . Mia Evt^nauxwg oDctoroarj napaXXayr) Xc-uxmj; curd \iia yovixrf XuirioT) Tl anoia yovix^ Xctdari neDiXajipdvEi 

\iia xaxaXimwi Toid6a 6ixtjv Opv^nvris jteoiXaiipdvouoa jxia ooaouxTj oeqCvt) xcfjiev^ oz eva xca* e£oxn v voodipo- 
Po, tmjiTjxri OvXaxa ouvoearjc; tov \ioq(ov tx\$ hntim\$ t xca JtEoiXaupdvouoa pia Enwpctveuix^ &ojiy) Ppdxou n 
osoCaxaXjKTTEiTTjv rveoyrj occ^vn drav rj XL-idar) Pgfaxrmt of avEveoyT) M°0<Pl> t) oxoCd EJiupavEtaxifc oon^ pod- 
Xov ncTCtra-t(^ETai jioos €x9z<jr\ xwv xaraXobiuv EVEpywv xEvrooav drav r\ Xutdorj evEpyojioteuat (ilea* avrwv br\- 

10 ^iovpyama£ jna Xundixif £wvri EJtaqp^; xei^evtj ato xjifjua tt|c; oonfjc Xuidonc not) nepiexei *o Evegyd xardXouto 
oe(hvt|C jiov ouvCcrtatcu and *ua enupdveia au^njicvo ejtupttVEiaxd v6g<kpopo xaoaxrrjoa (voDotpopta) r\ cwiota 
aXXriXavTiood jxe to Xuttoixd vndatixo^La ottjv rj xard xr\ oid^xeia tt|C uo^dXucn^c, 6xov to i)X8XT^oatcmx6 cpo^mo 
Tj/xai tj u6po<pop(a rr^ Xutioixtjc; swvn,s ejiaqprfc e'xei iiETapXTjOEC ^ow c^dXHiUff]; tj avrtxaTdetaane; evd$ tfj ;iepto- 
odrEpaxv aov^xixd <popuojj£'v(ov xardXouiurv anivo^eorv ttjc Xim6ix% C<6vt|c; ejiCKpifc \i£ov> ovbiitgov i[ Oetixd 

15 <popno}i£vov xardXouiov (-o/v) a|iivo|E*uw t tf/xai iie*ou> tt|$ avnxaxdmacTn^ evo^ i\ nzQioo&c&Qoyv ov&£?Epwv xaxd- 
Xouttov a^uvo|EC0v \te Getixxo^ <pogrio^vo xmdXouio (-a) tquvo^wv, t^/xcu vie e|dXE^ avrixmdxnaan evoc 
jiEpiondtEQajv voQdVptXov xotcxXo&kdv a}iivo|e'<av he t>opdcpopo xatdXouto (-a) anwo|e'a)v, vx6 tov dpo 6xi r\ pr|- 
Otfoa jiapaXXayrj Xutdarjg etvai fciacpopETixr) tn6 tic; itapaXXayE'c ^ia^ xEroiag Yovixrfc Xi7idar|<; ano^ovo'xn)i^ and 
xov Pseudomonas putida ATCC 53552, orr|v cmoCa to Gin ott) 8£*or| 127 e^ei avrixaTaaraOeC Arg tj/xai to xctrd- 

20 Xouto Phc an] Of ar\ 207 E'xei avuxaraoraOEi |ie Thr, Gly, Lys t] Ala. 

2. Mta naQaXXtryrj XLtdor£ aunqnava ttiv a^Cwa^ 1, &-iov ^va nEOvoodtEQa xardXouta yXotnapxvtxou c^io^ 
tj aoTiaoxixov o|e*o$ ttj^ pT)0Eioa^ Xutifiixrj^ tt^lS Encuprjc E*xouv avrtxaTaoraOEL yit yXovTajiivr], aonaoctyivr], 
aXavCvT}, Xruxtvr], paAXvr), oeqivt), OyeovCvrj, XvoCvr) Vj ao-/mv^. 

25 

3. Mia jiaoaXXayrS Xindar^ avjjwptova (ic tt|v a§ru>oT| 1^2, dnou t\ yovixrt Xwtdon Eivai jiia luxoofkax^ XuxdoTj. 

4. Mia naoaXXctyr^ XindoT]C oujiqpajva fiE tnv a|tu)on 3, 6nov r\ yovixr] Xutdar^ eivai vita nvv^xLOtxfi Xuidor), xatd 
nooT^ar) E|ay(5^£VT] rad e'va ote'Xexos too Uumicola fj Rhizomucor. 

30 

5. Mia JcaoaXXayit Xutdorig av^icpwva iie tt]v atCwori 4, dnou t| yovixrj XindoT) Eivai jiia Xuidor| Rhizomucor 
miehei 

6. Mia jcaoaXXayti Xuidan^ au^upcrva he ttjv a|Cu>on 5 f dnou eva ^EQtooorEoa xmdXouia a|iivoce'a avnxnOC- 
35 arnvtai (05 axoXo06u>;: 

D256N,K > RAV,L > S,T- 
D226NJC,RAV^S,T* 
40 D61NJC,!^AXUST- 
DU3N,K,R^VJ^S,T- 
E201Q,K > RA,V t US,T *^ 
D243N r K,RjVV,US,T. 

45 7. Mia naoaXXaytj Xurdoris ovn<paxva jae ttjv o|iuktt| 4, dnou t] yovix^ Xijidar) Eivai \\ia Xutdori Uumicola 

lanuginosa. 
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a Mm nuy<tMcrn Xltiujt|; aui«n»v<i j*e njv u£uo-7i| 7. ixrou t vu ij nt\uaui)Ut»u xutuaou-tu uiuvo£e'u <cvustu(Ji- 
axavrai u)^ oxoXouOok;: 

5 D254NJK,R T AAT.SX,V- 

D242N,K,RAO,T,S,L > V- 

E210O,K^AN,TAUV- 

E56QJCRAN,T-Si-,V- 

D96NJC r RAO,T,S,UV- 
10 Dl 11N,K,RA0 J,S4^V- 

D62A,Q,N t T,SJC,RJUV- 

E219A.O.N,TAK,R,UV- 

E»IA,QJIiTAK,RJUV- 

15 E99A,Q,N,T,SJC,R»UV- 
D27A,0 T N,T,SJCRX>V- 
E239A t Q,NXS,K,R t L,V* 

T267K,R- 

20 S85JCR- 

T226ICR- 

N88K,R* 

N92K,R- 

I255JCR* 
25 I202K,R- 

L206K,R- 

R209A- 

L259K,R< 

V203K.R ^ 

30 L227K,R* ei6ixdre(>a nia na^aXXaYi Xmdon? JregiAauPdvouoa ti$ axdMniOec avuxmaardoEtc: 

E87Q + D254N + D242N + E210Q- 
E870 + D254N + E210Q- 
D96N + E87Q + D254N* 
35 R209A + E2I0A* 

R209A + R210A + D96L- tj 
E210O + D242N + D254N 

9. Mia rta^aXXay^ Xuidoi); ovjuptova \ie tt|v a3=(a>OT) 3, drcou r) yovix^ Xwidon ecvav |ita Xutdan ^vho^vxtjtcu jt^x- 
40 e^aydnevn tvtd evci cn£tex<K Candida^ \u.a {ktxTTjtxawi Xtndoi| T *.x. c|cr/6^i£vn arwS E'va oteXexo; Pseudomonas. 

10. Mm 6oni DNA ^EptXn^dvovaa *ua aUriXovxia DNA xwbixoaoiouori jua Jia^aXXayrj Xuinorjc aujicpawt 
jie oxoia&vjnoTE Ttov a^tauTEcav 1 -9. 

45 11. 'Evas avaouvfivaotiE'vo? cpo^cac excpgaoiK o onw'oc <pe'(>ei juu 6op*j DNA ovjupova jxe tt]v «|ta)an 10* 
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10 


11 Evu « »™« Hf tuho^oa'exui m juu oo^i DNA ot^cpujvu he njv a^ooi, 33 rj *v« ^ a ov^m- 

Va HE T7]V 10X771 11- 

13. 'Eva xvrrago oO W wvu \lz ttj u^'uxjt) 12 to 0*010 eivm eva HvxnticouS xtmaoo. rr. x . uvrjxov oro yevos 
Aspergillus. 6m^ A. niger. A oryza*, A A mtfufc/tr £va xvncteo ^ohuxttio. .t. x . avrfrov oe eva mcXevoc 
Sacrfompmv, <5nw? £ amisfar, $ eva ^(bXatDcxpucd ^o^tjtq and 10 yevos flansenula, <feu>; //. polymorphs 
A Phichia, daox; />. ywsrorir i eva paxTTunaxd xtmaoo. ,x X . .too avrjxet oe eva ar^oc Bacillus, dnioc 3 n 
B.lentus. 

14. Eva xuxxaoo ou W wva jie tt,v a|t(oon 12 to onot'u eivm eva <punxd tfmaoo, x X . :xov avrfxei cTra5oAmar M r, 
d*no? Solarium tuberosum* Yj Nicotiarta labacum. 

15. Mia ^e'Ooooc natjayttxyife Hiac jiaoaAXayrfe Wc^c iru>i<por*u ^ ojrotaorVtoTE to*v a?iwoe(i>v i-9, <fcrov eva 
xvrraoo auHqjwva ^e cwuu^-tote tcov a^Kooetov 12-14 xaUveoyEitai r\ avaarvooEtai v*d cruvOnxec 'avowee 
ctt]v Jtaoaywyvj ttk naoaXArtyrl? Xutdong, xai e-to^vw; t) naoaWiayrl Xu-xdoTjC avaxrdtai a*o tt|v xaUie'eyeia rj to 
qnrcd. 

16. 'Eva anoo^unavTixd ,-todaOero ^EQiexov jiw nttDaXXavrj Xcrdons av^tptova jie onoiaorKiote clt6 ti? a£to>- 
oci? i-9, xat £j«Aoy?|v jxe ttj ^<pij jtT| xovto>6oug xdxxov, OTuOee>o*oiT]Hevov iryoov rj nQomaizv^vw evg^ou. 

17. 'Eva axooovjiavuxd .todofleTO av\upwva he xnv a|La)Oti 16 to ojtoCo jieoiXaiipdvEi 0.02-200 vAoryo. ev^vhi- 
xrfo -*tptDTEivrjg^ye. tov jiodoOeToi'. 

18. 'Eva CCTOoovreavnxd jioooOeto auncpwva he ttjv o|iwot| 16 rj 17 to ojioi'o ETtutoooO etuxj ncoiE'xEi eva dXXo 
25 ivfyi\io Ojto*; \iia Ttowredori. a^tvXdor]. ujrEQo|Ei6doT| rj/xai xurraoivdoT]. 

19. Mia anooDiinavnxT) ouvOeot] iteoiexovoa *ua actoaUavTt Xuxdorj; ov^ova jie onoiaorj^ore tojv aSuoaetov 
1-9. 


15 


20 


30 


20. Mia anooQUTOVTixi ouvOeoti ouMqpo/va \is xr|v a^iworj 19 r\ onoia Enutooa9era>c JtEOtexf 1 ev« 6\}*> iv^o 
6xok ilia ,-ioonEdoTk anvXdorj, wrcoo|Ei6dcni A?*™ xtmctoivdo^. 
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titaoi: 

\laQaXlayt<z \uidai)S 

<X Xuidot? Tiov TttQifypuv pia 66cijv Gqu^Cv^^ xccraXimxi xgidSa ntQ\Xa.\i&6vovoa \aa EVE^yi otQivrt xeChevh 
as eva xm' E^oxnv u6o6<po(Jo F cjuj-u/jxn OuXnxa ovvoeoric tov ^oqCou x^; Xutdorj^ o ccxoCo^ OvXaxac anoreXti he- 
qo? ttj5 xai ^EQtPdXXEtai cuuS jua Xmifiix^ ^m] EJtacpifc nrraAAuooovrai ^i€ow ct=dXeu|n)S tj trmxaidtoraaric ev<5$ 
i rtty WKwhE^tuv xaraXoCititfv ajuvo|€tOfv au\ Xuu5ixtj ^tovr) EJtaqrfjg ctoi axrtE va jict apdXXcTCu to nXcxTgoatanxo 
<P<HnCo iV^ai o v^gdcpoPo; x^e^^O^ tt^ X-uttowafe tumjc e*a<pnc, i etoi akns va vitxapdXXrcai n enupavEiaxij 
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EvDOHidtoxni jier6XXa|ns PCR 3-arafiuov 


Au£gxiot) fie ^eQiOQicmxd £v£u}ia. ajioncSvttxni 8txti3ajiaroc 


EnaXijenxjn aUnXoux"*; xov xXdanarog PCR 
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3' 5' 

i a l. - 


— » ■ m urium —i 

Stddto 2 

3 _ y 


m nrnrrnmCs 

5' v y 

Ltd6io 3 

'' =r-- s ' 

3 , < p » agnmnc=i 5' 

SaII vl EcoRI 

* > W . 
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